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ABSTRACT

Thi s docunent describes the 1991 progress of the Channel

| sl ands National Park Kelp Forest Monitoring Project.

Popul ation dynam cs of 68 indicator species of algae, fish,
and invertebrates were nmeasured at 16 pernmanent transect sites
in 1991 by divers using SCUBA and surface-supply-air. Survey
di ves were conducted at seven other |ocations for conparisons
and general information. In 1991, nine sites had healthy kelp
forests. Five others had sonme kelp growing on or near the
transect, but were dom nated sonewhat by sea urchins. \White
sea urchins were present in noderate to high nunmbers at four
sites with declines at two sites and an increase at one.
Juvenile fish recruitnment was down in 1991; however, young- of -
year rockfish were nunerous at San M guel Island and juvenile
sheephead and gari bal di were comon at Santa Barbara and
Anacapa | sl ands. Abal one recruitnment nodul es proved effective
at concentrating juveniles of several species. This year was

a poor recruitnment year for abal one.



EXECUTI VE  SUMVARY

The Channel |slands kelp forests are an inportant part of
southern California' s mari ne ecosystem and econony. Channel

| sl ands National Park has conducted | ong-term ecol ogi cal
monitoring of the kelp forests around Santa Barbara, Anacapa,
Santa Cruz, Santa Rosa and San M guel islands since 1982.

Per manent transects were established at 16 stations between
1981 and 1986. The stations were nonitored during eight five-
day cruises between June and October. Survey techniques
utilizing SCUBA or surface-supply air include; quadrat counts,
band transect counts, random point contact quadrat counts,
fish transect counts, video transects, photogrammetric plots,
size frequency neasurenents, and species |ist surveys. The
1991 kel p forest nonitoring marks our tenth year of data

coll ection and was conpl eted by 46 National Park Service (NPS)

and vol unteer divers making over 850 dives.

In 1991, nine of the 16 transects had healthy kelp forests,
including all three Anacapa Island sites, Yell ow Banks and
Gull Island on the south side of Santa Cruz Island, all three
Santa Rosa Island sites, and Wckoff Ledge on the south side
of San M guel Island. Cat Canyon and Arch Point on Santa

Bar bara | sl and had sone kel p along the transect though the

purple sea urchin densities were still high. Kelp grew near



transects at Pelican Bay on Santa Cruz Island, Southeast Sea
Li on Rookery on Santa Barbara |sland, and Hare Rock San M gue
| sland. Hare Rock had the highest density of red sea urchins
and Sout heast Sea Lion Rookery had the highest density of
purple sea urchins. Fry's Harbor on Santa Cruz Island had
noderate densities of understory brown al gae, primarily

sout hern sea palm but continued to be dom nated by the snal
aggregated red sea cucunbers. Wiite sea urchins were al so
common in areas of Fry's Harbor. Scorpion Anchorage on Santa
Cruz Island, remains a conplete barren with very little al gae,
a high density of purple sea urchins, and generally | ow

species diversity.

Fewer species of juvenile fish were seen in 1991 than in 1990;
however, young-of-the-year and juvenile fish were observed at
sone sites. Numerous young-of-the-year rockfish were observed
in the kel p canopy at Wckoff Ledge. Juvenile sheephead and
gari bal di were abundant at sites on Santa Barbara and Anacapa
| sl ands. Juvenil e rockfish and surfperch were abundant at
Johnson's Lee North, Santa Rosa Island. Several col dwater
speci es were observed including kelp greenling at San M gue

| sland and tubesnouts at Anacapa |sland. Tubesnouts were seen

spawni ng at San M guel |Isl and.



Abal one recruitnment nodules were built and placed by the
Channel I|slands Council of Divers at three Anacapa |sland
sites. This was a cooperative volunteer effort with the

Nati onal Park Service, California Department of Fish and Gane,
and Sout hern California Edison. Red abal one were transpl anted
to two of the sites. Recruitnment nodul es at Yell owbanks and
Gull Island on Santa Cruz |sland, and Johnson's Lee North,
Santa Rosa |sland were nonitored for the second year. Few of
the original red abal one transplanted in 1990 were found.
Survival of the transplants was greatest at Johnson's Lee

Nor t h.

This year seened to be a poor recruitnent year for abal one.
Sone young native abalone recruits were found in the
recruitment nodul es, but nunbers were |ow, and in natural
habitat where we generally find young abal one, there were few.
The nodul es worked well to attract other young ani mals and
the recommendation is made to use the nodul es for nonitoring
size frequencies of sea urchins, sea stars, and possibly other

i nvertebrates.

Sea star wasting di sease was observed in bat stars and ochre
stars at Gull Island and Fry's Harbor in 1991; however, the

severity seenmed to be less than in 1990. Juvenile sea stars



wer e observed at several sites. Young sunflower stars were
found at Rodes Reef, Santa Rosa Island and Admral's Reef,
Anacapa |sland. Cathedral Cove, Anacapa |Island had good
recruitment of bat stars and recently settled sea stars were

observed on sponges along the north side of Santa Cruz Isl and.

VWhite sea urchin densities were down overall at Southeast Sea
Li on Rookery, Fry's Harbor, Yellow Banks, and Adm ral's Reef
where they have been npost numerous in the past. Southeast Sea
Lion was the only site with an increased abundance of white
sea urchins. Densities remined unchanged at Fry's Harbor.
Large accunul ati ons of fresh white sea urchin tests were

observed, nobst notably at Yell owbanks.

Modi fications were made to several of the data managenent
prograns to maintain consistency with new hardware used by the
park and inprove our abilities to present the data.

Mai nt enance of the permanent transects in 1991 incl uded
replacing the leadline transects at nost stations. Kelp
Forest Monitoring Project divers assisted with California
Departnment of Fish and Game abal one surveys in Mendoci no and
with surveys of Santa Catalina Island for the Channel 1slands

Research Proj ect.



| NTRODUCTI ON

The waters of Channel [|slands National Park and Channel
| sl ands National Marine Sanctuary harbor one-third of southern
California's kelp forests (Davies, 1968). The giant kel p,

Macrocystis pyrifera is the primary constituent of these kelp

forests and over 1,000 species of macro flora and fauna can be
found here (Wodhouse 1981, J. M Engle pers. comm). Many

ot her species, while not residents of the kelp forest
conmmunity, are dependent upon the existence and productivity
of the kelp forest. The kelp forest serves as food, shelter,
substrate and nursery to mgratory as well as resident

species. Kelp forest detrital flux provides an inportant
source of nutrients to nearby rocky shore, sandy beach and
estuary communities. The kelp forests are essential to our
commercial and sport fisheries as well as to recreation and

t he associated tourist industry.

Channel |slands National Park consists of five of the eight
Cal i fornia Channel I|slands (San M guel, Santa Rosa, Santa
Cruz, Anacapa, and Santa Barbara) and the subnerged | ands and
waters within one nautical mle of each of the islands. The

Channel |slands National Marine Sanctuary overl aps the



subtidal portions of the park, and its boundary extends six
mles seaward fromthe park islands. Channel [|slands National
Park al so bears the designation of International Biosphere
Reserve and State of California Areas of Special Biological
Significance. The State of California maintains jurisdiction
over the park's marine resources and manages them t hrough the

Departnment of Fish and Gane.

The federal |aw which established Channel I|slands National
Park (16-USC-410) directed devel opnment of inventories and
monitoring of natural resources in the park. Kelp forest
monitoring is part of the |long-term ecol ogical nonitoring at

t he park designed to neasure the health of the ecosystens. By
determining the limts of normal variation and di agnosing
abnormal conditions we hope to prescribe renmedial action

t hr ough nmanagenent recomendati ons.

Following a five year design study begun in 1982, the kelp
forest nmonitoring was inplenmented in 1987 by the park resource
managenent di vi sion, using the protocol established during the
desi gn phase. Mbnitoring design rationale is discussed in
Davi s and Hal vorson (1988). Prelimnary results and specific
desi gn consi derations can be found in reports witten by Davis

(1985, 1986). Richards, Ganmlich, and Davis (1993), describe



monitoring efforts and results for 1982-1989. The 1990
monitoring efforts and results are described in Richards,
Avery, and Kushner (1993).

This report sunmarizes the nonitoring efforts and results from
1991, our tenth year of monitoring. It is hoped that these
reports will provide sone insight into kelp forest dynanics
and stinmulate further research into the long-termtrends and
changes in the nearshore ecosystem W have highlighted sonme
of the nobst inportant observations at each of the stations,
and tried to provide a characterization for each site. Wen
possi bl e, organisns are referred to by comopn name and cross

referenced to their scientific nanes in Table 1.

MVETHODS

Popul ation dynam cs of 68 taxa or "target species" (Table 1)
were neasured at 16 fixed sites (Table 2) around the five park
islands (Fig. 1). Site and species selection criteria are
provided in the Kel p Forest Monitoring Handbook (Davis, 1988).

Sites were nmonitored between June and COctober of 1991.

Each site is marked by a 100 mlong transect pernmanently

affixed to the seabed. The sanpling techni ques enployed to



gat her popul ati on dynam cs information are summari zed in Table
3. At each station, randomy placed 1 mx 2 m quadrats and 3
m x 20 m band transects were used to determ ne densities and
di stribution of discrete benthic organisns; 1000 randomy

sel ected points (RPCs) were used to determ ne percent cover of
encrusting invertebrates, algae, and substrate conposition; 2
mx 3 mx 100 mfixed transects were used to determ ne fish
abundance; video taped transects and video taped 20 nf

phot ogramretric plots provide a record of the site appearance;
and size frequency neasurenents were collected to determ ne
age structure, population recruitnment, and growth rates. A
general species list was made for each station, noting
presence/ absence and rel ati ve abundance for all recogni zabl e

speci es.

In 1991 we decided to term nate size frequencies for the warty
sea cucunber and chestnut cowie. W felt that our sanpling
excl uded juveniles of both species and so the tinme used for
measuring these animls could be better used el sewhere. The
video canmera was used exclusively for the photoplots in 1991
elimnating the use of still plots. Photoplots were not video
taped at Hare Rock, Yellow Banks, and Cat Canyon because the

mar ker - st akes coul d not be found.



Table 1. Regularly nonitored species by taxonom c
groupi ng, common nane, scientific nanme and
associ ated nonitoring technique.

TAXA/ COMVON NAME SCl ENTI FI C NAME
TECHNI QUE

NN NN NN AN NN
OO0000oa
ALGAE
M scel | aneous Green Al gae R
M scel | aneous Red Al gae

R
Articul ated Coralline Al gae

R
Crustose Coral line Algae

R
Agar weed Gel i di um spp.

R
Sea tongue G gartina spp. R
M scel | aneous Brown Al gae R
Aci d weed Desnmaresti a spp.

R
OCar weed Lam naria farlowi

R, Q
Bl adder chain kelp Cystoseira spp.

R
G ant kel p Macrocystis pyrifera

R, Q
California sea palm Pt erygophora californica
R, Q
Sout hern sea palm Ei seni a arborea
R, Q

M scel | aneous pl ants R
| NVERTEBRATES
M scel | aneous Sponges R
Orange puffball sponge Tet hya auranti a

B, S
Sout hern staghorn bryozoan Di aperoecia californica R
M scel | aneous Bryozoans R
Cal i fornia hydrocoral Al |l opora californica
B, S
White-spotted rose anenone Tealia | ofotensis B
Red gor goni an Lophogorgi a chil ensi s

B, S
Brown gor goni an Muri cea fruticosa
California gol den gorgoni an Muricea californica
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B, S
Strawberry anenone
R
Orange cup coral
La Jolla cup cora
R
Hydr oi ds
R
Ornate tube worm
Col oni al sand-tube worm
R
Chestnut cowrie
Wavy turban snai

QS
Red turban snai
QS
Bat star
QS
G ant-spined sea star
QS
Sunf | ower st ar
B, S
White sea urchin
B, S
Red sea urchin
QS
Purpl e sea urchin
QS

Warty sea cucunber

Aggregated red sea cucumnber

Red abal one

B, S

Pi nk abal one
B, S

G een abal one
B, S

Corynactis californica

Bal anophyl li a el egans
Astrangi a | ajoll aensi s

Di opatra ornata
Phr agmat oponma cal i f orni ca

Cypraea spadi cea
Astraea undosa

Ast raea gi bberosa

Patiria m ni ata

Pi sast er gi gant eus

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvi nensi s

Pachyt hyone rubra

Hal i oti s rufescens

Hal i otis corrugata

Hal i otis ful gens

11



Tabl e 1 conti nued.

TAXA/ COMVON NAME SClI ENTI FI C NAME
TECHNI QUE

NN NN NN NN R RN EEE NN NN e e e e e e e e e E N
OO000a0
Kell et's whel k Kelletia kelletii

B, S
G ant keyhol e |inpet Megat hura crenul at a
B, S
California brown sea hare Aplysia californica B
Scal ed tube snail Ser pul orbi s squam ger us

R
Rock scall op Hi nnites gi gant eus

B, S
California spiny | obster Panulirus interruptus

B
Tuni cat es R
St al ked tunicate Styel a nont ereyensi s Q
M scel | aneous | nvertebrates R
SUBSTRATE
Bare Substrate R
Substrates: Rock R

Cobbl e R
Sand R

FI SH
Bl uebanded goby Lyt hrypnus dal li Q
Bl ackeye goby Cor yphopt erus ni chol si

Q
| sl and kel pfish Al l oclinus hol deri Q
Bl acksm th Chrom s puncti pinnis \%
Sefiorita Oxyjulis californica

V
Bl ue rockfish Sebast es nysti nus

V
A ive rockfish Sebast es serranoi des

V
Kel p rockfish Sebastes atrovirens

V
Kel p bass Par al abrax cl at hr at us

V

12



Sheephead Sem cossi phus pul cher
V

Bl ack surfperch Enmbi ot oca | acksoni
Striped surfperch Embi ot oca | ateralis
PiIeVperch Damal i cht hys vacca

Gari bal di Hypsypops rubi cundus
Cpalgye Grella nigricans

Band Transect
Q= Quadrat Count
R= Random Poi nt Cont act
= Si ze Frequency Measurenent
V= Vi sual Transect

13



Table 2. Station informtion.

STATI ON | SLAND LOCATI ON ABBREVI ATI ON
DEPTH YEAR
NUMBER
( FEET) EST.
NN NN NN AN e
000000000
1 San M guel W/ckof f Ledge SM WL
43-49 1981
2 San M guel Har e Rock SM HR
20-30 1981
3 Santa Rosa Johnson's Lee North SRIJLNO
31-36 1981
4 Santa Rosa Johnson's Lee South SRIJLSO
46-52 1981
5 Santa Rosa Rodes Reef SRI RR
43-49 1983
6 Santa Cruz Gull Island South SCl G
45-54 1981
7 Santa Cruz Fry's Harbor SCl FH
39-42 1981
8 Santa Cruz Pel i can Bay SCI PB
21-27 1981
9 Santa Cruz Scor pi on Anchor age SCI SA
15-20 1981
10 Santa Cruz Yel | owbanks SCI YB
48-51 1986
11 Anacapa Adm ral's Reef ANI AR
42-49 1981
12 Anacapa Cat hedral Cove ANI CC
20-35 1981
13 Anacapa Landi ng Cove ANI LC
15-40 1981

14



14 Sant a Barbara SE Sea Lion Rookery SBI SESL
40-46 1981

15 Sant a Bar bar a Arch Poi nt SBI AP
22-27 1981

16 Sant a Barbara Cat Canyon SBI CC
22-30 1986

15



Table 3. Summary of sanmpling techniques used to nonitor

popul ati on dynam cs of selected kel p forest

or gani sns.
NN NN NN Ee
TECHNI QUE SAMPLE NUMBER OF

SI ZE REPLI CATES

NN NN NN Ee
Quadr at count 1 mX2m 20 / site
Band Transect 3 mX 20 m 12 / site
count
Random Poi nt 40 points 25/ site
count (0.5 x 3 m
Vi sual Fish 2(w) X 3(h) X 100(I) m8 [/ site
transect 5 m nutes

Vi deo transects
Si ze frequency

Phot ogrammetric
pl ots

Speci es checkl i st

5 m nutes/ 100 m 4 | site
30 to 100 / species 1/ site
20 nf 1/ site

(80-0.5 x 0.5 m
30 - 90 m nutes 1/ site

16



STATI ON RESULTS AND DI SCUSSI ON

Sanpling was conpleted at all 16 nonitoring sites by 46 divers
during seven five-day and one four-day cruises plus day trips
(Table 5). A total of 844 dives, with 609.5 hours of bottom
time, were conpleted during the regular cruises. An
addi ti onal 40 dives were made on day trips to nonitor abal one

recruitnent nodul es.

This year several areas besides the transect sites were
surveyed. GCeneral observations and species lists were made.

A brief description of each site is included with the station
sunmaries below. A summary of the 1991 status of each site is
presented in Table 4. A general discussion with
recomrendati ons follows. Summary tables for quadrats, band
transects, random poi nt contact quadrats (RPCs), fish
transects, and size frequencies for all 16 stations can be
found in Appendix A. Species lists for the 16 stations are in

Appendi x B.

Wckoff Ledge, San M guel Island
Station #1 SM W
1991 sanpling dates: 7/23, 7/24, 10/15, 10/16

17



1991 status: dense kel p forest

There was a very dense kel p canopy over the site in July, with
surface canopy at about 100% cover. Kelp coverage on the
bottom was 23% Despite the dense canopy creating a |low |ight
condition, red algae on the bottom was very dense (62% and

di verse. Sea tongue covered another 7% Articulate coralline
al gae was al so abundant at 14% During the October sanpling,
the kel p canopy was | ess dense than it was in July, the col or
of the kelp was rather pale, and many of the bl ades were

tattered. Bl adeless, broken stipes littered the area.

Ornate tube wornms were abundant in the sandy areas, dom nating
14% of the surface. Bryozoans, sandcastle wornms, and sponges

wer e abundant on rocks. The worm Pista el ongata and hydroids

were the nost common m scel |l aneous i nvertebrates on RPCs.

Rock crabs were comon. Small kel p crabs (Pugettia richii)

seened to be everywhere and were easily seen in their bright

red colors. Kelp crabs, Pugettia producta seened to be nore

abundant in October conpared to July. Mysids, isopods (ldotea
resecata), and kelp curler anphi pods were common in the kelp
canopy. In October, Larvaceans were common in the water

colum, as were nysids over the sand.

18



Kell et's whel ks were abundant, and the sunflower star was
recorded at its highest |evel on band transects. Purple and
red sea urchins were uncomon with densities of 0.1/ nf and

0.6/ nf respectively.

Large rockfish were comon. Juvenile rockfish were abundant.
Young- of -t he-year rockfish (approximately 1-2 cnm) were present
in high nunmbers in the canopy. Schools of tubesnouts were
observed and several nests with eggs were found in July, while
no nests were found in October. Large |ingcod were observed
on both visits. In October a kelp greenling was observed, this
is the southern Iimt of its range. A small sanple of gut
contents reveal ed that kel p rockfish and olive rockfish have

been eating kelp isopods (ldotea resecata) and a copper

rockfish had eaten an octopus.

Hare Rock, San M guel Island
Station #2 SM HR
1991 sanpling dates: 7/22, 7/25, 10/16

1991 status: red sea urchin dom nated

Except for sonme epheneral algae, the site was nostly barren

19



and dominated by red sea urchins at a mean of 11/nf. The red
sea urchins had small bodies (58 mm nean size) and | ong spines
t hat have been associated with poor food conditions. The
entire area surrounding the transect was dom nated by red sea
urchins. Purple sea urchins were present at 2/nf. In shallow
areas, especially near kelp plants, there were sonme smal

pur pl e sea urchin aggregations.

There were several acid weed plants growing in the transect
area and an occasional patch of red or green al gae on rock
tops. A few giant kelp plants were growi ng outside the
transect, but they were heavily encrusted with bryozoans and
barely reached the surface. Bat stars and gi ant-spi ned sea
stars were commn (2.1 and 1.1/ nf respectively). One reef
south of the transect had a very high density of giant-spined

sea stars.

In July, adult and juvenile rockfish were abundant. Sheephead,
and both striped and bl ack surfperch were common. |In Cctober,
Cabezon, scorpion fish, sheephead, schools of blue rockfish

bl acksm th, and many juvenile and adult rockfish were noted.

In four dives, only one adult and 20 juvenile red abal one were

found in the July sanpling along the transects. In Cctober

20



several dozen red abal one were found inshore fromthe transect
whi |l e snorkeling. The abal one were found in depths |less than

20 feet deep, nostly in the open, on top of rocks. In shallow
areas on Hare Rock at | east a dozen nore sub-legal red abal one

and several bl ack abal one were found.

Cl ouds of nysids were present near the bottom as they have
been for the last few years. In July, two basking sharks were
observed just outside Hare rock and |l ater in Cuyler Harbor
close to the beach. Swarns of copepods were observed at Hare

Rock and were probably the prey of the sharks.

Castl e Rock, San M guel Island. W made survey dives in two

areas on the north side of Castle Rock and made species |ists.
Some red abal one counts and nmeasurements were nmade. The area

was very beautiful with high relief rocky reefs, covered by

abundant coralline algae and a nosaic kelp forest with

al ternating open and dense patches. Large rockfish, perch,

sheephead, and |ingcod were abundant. Small (100 mm) red

abal one were commonly found in holes in the rocks while adults

near | egal size were out in the open. Large red sea urchins

were common. The feather duster worm Eudistylia pol ynorpha

21



wer e abundant. Two snall patches of purple California

hydrocoral were found.

Johnson's Lee North, Santa Rosa |sl and
Station #3, SRIJLNO
1991 sanpling dates: 6/12, 8/5, 8/6, 8/ 7, 10/3

1991 status: dense young kel p forest.

G ant kel p was dense, but many of the plants were young with
smal | hol df ast di aneters (nmean = 23 cm, and | ow nunbers of
stipes (nean = 7), nost of which just reached the surface so
t he canopy was not especially thick. Juvenile giant kelp were
abundant in patches. Understory al gae such as the bl adder
chain kel p, acid kelp, and California sea pal mwere abundant
in some areas. The brown al gae conbi ned gave a 90% cover at
the site. Despite all the kelp, m scellaneous red al gae and

sea tongue conbined for a 38% cover.

Bryozoans and tuni cates were abundant, together reaching 43%

cover. Hydroids (Plumularia sp. and Hydractinia milleri) were

t he nost abundant m scel |l aneous i nvertebrates on RPCs. The
stal ked tunicate was fairly abundant for the third year,

appearing in virtually all the quadrats.
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Red and purple sea urchin densities were very |ow, 0.45/nf and
0. 25/ nf respectively. The sea urchins were primarily
restricted to crevices. Red sea urchin density declined

bet ween 1989 and 1990, and in 1991 densities remained a
fraction of their 1989 level. It is difficult to say whether
this decrease is due to sea urchin harvesting or predation
(possibly by the sunflower star which increased 3 fold in
1990, then dropped back off in 1991). Red sea urchins were
|arge with a nean size of 87 and al nost 80% bei ng above | egal
size (75 mm. G ant-spined sea stars were the npst nunerous

sea stars present (0.5/nf).

Fish diversity was high. Juvenile rockfish and surfperch were
t he nost abundant fish. Kelp surfperch were especially
abundant. Kel p surfperch, seforitas, and jack nackerel were
observed in | arge m xed groups feedi ng anong the upper kelp
stipes, presunmably on the kelp nysids and i sopods. The

gari bal di nest along the transect was active again this year.

Abal one recruitnent was apparently low this year. A
consi derable effort went into invasive sanpling, but turned up
no juvenil e abal one along the transect. There were 49 red

abal one in the 15 recruitnment nodules, 7 were thought to be

23



natives. Because of growth on the shell, it was very difficult
to distinguish between native and hatchery abal one. The sizes
of the abal one ranged from 46-145 mm The bricks within the
habitats were becom ng very overgrown, nostly by various
bryozoans and sponges. A variety of species were found living
in the nodul es including juvenile rockfish, octopus, juvenile
sea stars, sea urchins, a variety of crabs, and other snal

ani mal s.

Johnson's Lee South, Santa Rosa Island
Station # 4, SRIJLSO

1991 sanpling dates: 8/6, 8/ 7, 10/3
1991 status: healthy, open kelp forest.

This site had a healthy kelp forest, fairly open with a
noder at e amount of understory al gae. Adult and juvenile giant
kel p plants were wi dely spaced, and adult plants were | arge
relative to the Johnson's Lee North site. The density of giant
kel p was half that of Johnson's Lee North and the percent
cover of kelps was only one-third. Bl adder chain and acid kelp
wer e unconmon; however, they were common at the shall ower
Johnson's Lee North. M scellaneous red al gae covered 33% with

anot her 3% cover for sea tongue.
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Smal | sea cucunbers (Cucumaria sp.) and hydroids (Plumularia

sp., and Agl aophenia latirostris) were abundant. Together they

were the nost nunerous m scell aneous i nvertebrates on RPCs
with 30% cover. The ornate tube worm reached 11% cover. O her

dom nants were bryozoans (15% and orange cup corals (14%

Red and purple sea urchin densities decreased to 0.48/nf and
1.8/ nf respectively. Sea urchin density also decreased at the
Johnson's Lee North site. Red sea urchins were |arge here
with 61% being | egal size or larger and having a nean test

di ameter of 79 mm

The red gorgoni an was abundant, with nost individuals being
smal . Sunflower stars (0.15/nf) and bat stars (2.3/nf) were

more connmon here than at Johnson's Lee North.

Fish speci es were abundant and diverse. The kel p gunnel and
kel p pi pefish were observed here, one of the |ater was caught
and neasured at 482 mm near record size. Blue rockfish
juvenil es were abundant in the transects as were bl acksnith.
Surf perch, especially rainbow surfperch, were comon. Kelp
surfperch and the giant kel pfish were abundant in the upper

| ayers of the forest.
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Rodes Reef, Santa Rosa I|sl and
Station #5 SRIRR

1991 sanmpling dates: 7/9, 7/10, 10/2
1991 status: Dense kel p forest

A mature kelp forest with a very dense canopy characteri zed
this site in 1991. Because of a dense canopy in July it was
quite dark on the bottom and not surprisingly there were few
understory algae. This was reflected in | ow quadrat counts,

| ow percent cover, and | ow diversity of algal species. G ant
kel p counts were down overall, primarily because of a
reduction in juvenile plants. Size frequencies were conducted
at the east end of the transect where the plants were no ol der
t han one year (the site was damaged in 1990). Hol dfasts on

pl ants at the west end of the transect were |arger and stipe

counts were higher.

During the October sanpling we noted a reduced kel p canopy.
Many of the canopy bl ades were pale, torn, and overgrown.
Presumably this was a result of the warmwaters of |ate

sunmer. Kel p isopods |dotea resecata and kel p curl er anphi pods

were very common in July and October, and may have been
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factors in the shabby appearance of the kel p canopy. Mysid

swarns near the bottom were common.

Sponges, tunicates, and bryozoans were both diverse and
abundant, together occupying 15% of the substrate. Ornate tube
wor ms were abundant this year with a nean cover of 9% The
sout hern staghorn bryozoan (5% and m scel | aneous
invertebrates (12% (nmostly hydroids and worns) covered

anot her 17% of the substrate. These organi sms were al so
abundant in 1990, and may partially account for the | ow

percent cover of crustose coralline al gae.

Purple sea urchins were at |ow densities (1.3/nf) and

generally only found in deep crevices. Red sea urchins were
more dense (2.2/nf), but at their |owest |evel ever at this
site, again nostly in crevices. Small red sea urchins were

commonly found near the |arge adults.

Bat stars were abundant. Adult and juvenile sunflower stars
were al so abundant (node size = 32), even though the band

transect counts were |ow. Blood stars Henricia | eviuscula and

gi ant - spi ned sea stars were conmon as wel |

Large mal e sheephead were common. Juvenile rockfish and
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striped surfperch were abundant. Sefiorita wrasses were connon
in the canopy, but not near the bottom There was a high
diversity of fish including tubesnouts, various rockfish,

surfperch, and kel p bass.

East Point, Santa Rosa |sl and

We made survey dives right off the point on a series of rocky
reefs at 20 ft, alternating with sand channels about 28 ft
deep. The reefs had sparse giant kelp with sone dense patches
of southern pal mkelp. Large specinens of the noon sponge

Spheci ospongi a conf oederata were abundant, often with bright

yel l ow Dori opsilla al bopunctata nudi branchs or severa

chestnut cowies on them The aggregated red sea cucunber,

Pachyt hyone rubra, covered nost of the reefs. There was a

variety of fish including garibaldi, kelp bass, pile surfperch

and white surfperch. The bubble snail Hanm noea vesicul a was

found i n abundance i n one area.

Tal cott Shoal s, Santa Rosa |sl and

This was an interesting area with shale rock reefs. There were
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areas of very abundant young recruits of giant kelp.
California sea pal mdonm nated in sone areas. Boring clans
(phol ads) were very abundant. Yell ow spot fringeheads were
seen in sonme enpty holes. Large mats of snmall tube worns

(Phyl I ochaet opterous prolifica) were conmon. Large noon

sponges Spheci ospongi a confoederata, numerous whitecap |inpets

Acmaea mtra, rough key hole |linpets Di odora aspera, and the

lined chiton Tonicella lineata were sone of the species noted.

School s of rainbow surfperch Hypsurus caryii were al so noted.

@l |l Island, Santa Cruz Island

Station #6 SCI G

1991 sanpling dates: 5/22, 9/16, 9/17, 10/17
1991 status: Dense, young kel p forest.

There was abundant kel p growing along the entire line. Density

and percent cover were the highest recorded here since 1983.
The north end of the transect which was nostly bare | ast My,
was covered with juvenile kelp in October. The southern pal m
kel p appeared stressed, possibly fromthe dense canopy form ng
above. Many juvenile southern sea palnms were grow ng along the
north end of the transect. In October the giant kel p was

healthy with dark color and bl ades in good shape.
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Al gae, especially crustose coralline, dom nated the site at
50% cover. Bryozoans were the dom nant encrusting
invertebrates. In the m scell aneous invertebrate category,

the Christnas tree worm Spirobranchus spi nosus was nost common

along with a small nunber of hydroids and spirorbid worns.
Toget her, they covered 13% of the substrate. Bare substrate

accounted for only 6%

Red sea urchin density was at its |owest ever, 0.5/nf, and
purple (16.6/nf) and white (0.55/nf) sea urchins continued
their downward trend of the past several years. However, the
surroundi ng reef areas were dom nated by high densities of
purple sea urchins. Red sea urchins were small with a nean
size of 28 mm Several juvenile Coronado sea urchins

(Centrost ephanus coronatus) were found. Bat stars were common

at 1.9/ nf. One bat star was seen exhibiting "wasting di sease"

synpt ons.

Three native red, and no hatchery abal one were found inside
t he nodul es. The nodul es were used for size frequencies of sea
stars and sea urchins. Various fish, octopus, snails, sea

urchins, and sea stars were found inside the nodul es.
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Smal | col oni es of the purple hydrocoral were observed,
i ndicati ng good recruitnent in recent years. W do not know

the age of these 1-2 cmtall col onies.

Fi sh were abundant and diverse. Large sheephead, cabezon, and
| i ngcod were observed. These are inportant predators on

i nvertebrates. Rock wrasse were not seen at this site.

Fry's Harbor, Santa Cruz Isl and

Station #7 SCIFH

1991 sanpling dates: 7/10, 7/11, 10/1

1991 status: barren, dom nated by aggregated red sea

cucunbers.

Di vers made surveys both around the point and farther into the
cove fromthe ends of the transect. No giant kel p was
observed, however southern sea palmjuveniles were conmon in

spots down to 50 feet. There was little other nacro al gae.

This site continues to be dom nated by the aggregated red sea
cucumber which conpletely covered the bottomin sonme places.
Al t hough the total cover was only 16% on RPCs, they appeared

to cover a larger area. The aggregated red sea cucunber
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abundance increased into the harbor and was npbst abundant at

the md-level depths (20-40 ft).

White sea urchins were abundant everywhere in the cove bel ow
50 feet. VWhite sea urchins were very abundant on the deeper
side of the transect, especially on the south end. The nmean
number of white sea urchins was only 2.2/ nf, reflecting a
patchy distribution. Red and purple sea urchin densities were
moderate at 1.6 and 4.8/ nf respectively. Sea urchins were

conmmon outside the cove as were giant-keyhole |inpets.

The red gorgoni an was very abundant on the | ower side of the
line. The La Jolla cup coral covered 30% of the substrate. The
warty sea cucunber was very abundant at nearly 2/nf. Chestnut

cCowri es were conmon.

Bat stars were common at 1.4/nf, its highest |level. Large
ochre sea stars and gi ant-spined sea stars were nunmerous in
t he shall ow subtidal, feeding on nussels. An ochre sea star

was observed exhi biting synptons of wasting di sease.
Bl ue- banded and bl ackeye gobi es were abundant. There was a

hi gh diversity of fish with all target species being found

except striped surfperch. Blacksmth were very abundant,
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especially juveniles which were very abundant in July. W
observed four harbor seals driving nmackerel into a cave where
they were easier for the seals to catch. Several |arge kelp

bass took advantage of the situation to catch mackerel al so.

Pel i can Bay, Santa Cruz Isl and
Station #8 SCl PB
1991 sanmpling dates 7/8, 7/12, 10/1

1991 status: Barrens

The site was barren; however, there was a fair anount of macro
al gae including a nunber of giant kelp plants just outside the
transect. The kel p appeared to be healthy and acted as an
attractant to fish in the area. A few juvenile giant kelp

pl ants were counted in quadrats, and brown al gae (nostly

Di ctyota bi nghani ae and Aci net ospora ni chol soni ae) covered 7%

of the transect. M scell aneous red and green al gae (nostly
filamentous) together occupied nearly 18% of the substrate.
Crustose coralline al gae covered nearly 35% of the surface. A
diatomfilm recorded as m scel |l aneous plants, grew over nuch
of the coralline algae. There was a |lot of silt on the bottom
sonetimes over 1 cmdeep in rock crevices. The deeper areas

of ten appeared anaerobic just below the surface.
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Chaet opt erous worns were the nost common m scel | aneous
invertebrate on RPCs (19% . Strawberry anenones and La Jolla
cup corals were domi nant invertebrates. The California cone

snail Conus californica and Nuttall's hornnmouth snai

Ceratostoma nuttalli were observed | aying eggs.

Red and purple sea urchins densities were noderate, 2.2/nf and
8.7/ nf respectively. Wiite sea urchins were not detected in
band transects, but were present in deeper areas of Pelican
Bay. Wavy top snail densities (0.88/nf) decreased for its

fifth consecutive year

Bot h bl ue- banded and bl ackeye gobi es were abundant. Juvenile
sheephead and rock wrasse were comon. Large rubberlip
surfperch and kel p bass were common. Several kinds of rockfish
and two | obster were seen on a night dive in July. Only two

| obsters were found despite a |ot of searching. Several horn
shark egg cases were found anmong the rocks near the site.

Fish in general were abundant in October.

Scor pi on Anchorage, Santa Cruz Island

Station #9 SClI SA
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1991 sanpling dates: 9/19, 9/20, 10/4

1991 status: Purple sea urchin barrens

This site was still a conplete barren in 1991, show ng no
signs of recovery since |ast year. There were no macro brown
al gae around the site. The only macro al gae besi des crustose
coralline algae (49% cover) were sone grazed articul ate

coralline algae and a few small tufts of Laurencia sp.

The Christnas-tree worm Spirobranchus spinosus, was the nobst

conmmon ni scel | aneous invertebrate encountered during the RPCs
(1299 . Barnacl es, tube wornms, and small anenpbnes were al so
present, but made up |l ess than 5% of the m scel |l aneous
invertebrates. Crustose coralline algae covered 50% of the

substrate while nearly 32% was recorded as bare substrate.

Purpl e sea urchins (56.4/nf) dom nated the site. Red sea
urchins (0.4/nf) were sparse and spread out anong the

boul ders. White sea urchins were present but uncomon. WAvy
turban snails were abundant (1.1/nf) in a w de range of sizes,
t hough the nmean density was only a quarter of the 1988 nean.
Among all the sites this was the highest density of turban

snails seen this year.
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Yel | ow banks, Santa Cruz Isl and

Station #10, SCIYB

1991 sanpling dates: 5/29, 8/26, 8/27, 10/17
1991 status: Healthy kelp forest

There was a noderate kel p canopy over the transect site, with
what m ght be described as a typical mature forest; large

pl ants spaced far apart. The kelp forest reestablished itself
here in 1988. The California sea pal mwas quite conmon al ong
the reef. Bladder-chain kelp was common in patches. Wile
still conmmon in conparison to other stations, brown al gae,
with the exception of acid-weed, was | ess comopn this year
than last. The macro al gae remni ned heal thy through the
sunmer, not exhibiting a decline as seen at sone of the other
dense kel p forests. Articulated coralline algae covered 20%
whil e crustose coralline al gae dom nated 52% of the substrate

on RPCs.

Cup corals and bryozoans were dom nant encrusting ani mals at
this site. Hydroids, anphipod tube mats, and the worm Pista
el ongata were dom nants within the m scell aneous invertebrate
category on RPCs. Small red gorgonians were connon indicating

that there was recent recruitnment. Mysids and isopods were
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scarce in the kel p canopy.

Wavy turban snails were common (0.6/nf) and generally very

| arge (nmean size = 98 mm). Kelp snails, Norrisia norrisi were

conmon in the canopy. The chestnut cowies were observed

br oodi ng eggs in the abal one recruitnment nodul es in My.

Red and purple sea urchins were noderately abundant (2.2/nf
and 11.5/nf respectively). White sea urchins were patchy and
very abundant in some areas (9/nf overall). |In October there
were a |l arge nunber of fresh white sea urchin tests along the
transect. Sea stars were found in only noderate abundance,

with the giant-spined sea star being the nost common.

Censusing the 20 abal one recrui tnment nodul es yielded 21

abal one; 12 hatchery abal one, 2 red abal one of unsure origin,
4 native reds, and 1 pink abalone. The wire cages on the five
nodul es placed by the Channel [|slands Council of Divers were
recently changed to the plastic coated wire. Size frequencies
of sea stars and sea urchins were partially taken from ani nals

in the nodul es.

Sefiorita wrasses and blacksmth were very numerous, especially

in October. Sheephead were only noderately abundant.
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Nort hwest Pri soner's Harbor, Santa Cruz |sl and:

The site was primarily large boulders along a slope simlar to
Fry's Harbor. There was a slight current, but still a Iot of
silt. There was sone kel p and understory algae, primarily on
the | arge boul ders, down to 40 feet. Sonme pink abal one and

several sheep crabs Loxorhyncus grandis were found. The

aggregated red sea cucunber Pachythyone rubra were conmon in

sone areas, but did not dom nate the scene as at Fry's. The
intertidal was simlar to Fry's with |large nussels, huge sea

stars, and the green algae, Codiumfragile, on which we found

an abundance of Elysia hedgpethi, a tiny sea hare.

One-half mle east of Potato Harbor, Santa Cruz |sl and:

A survey dive was made along the north shore of Santa Cruz
| sl and approxi mately one-half m|e east of Potato Harbor.
Enor mous nussel s and sea stars were on the pinnacles in

shal | ow water. The giant green anenone Ant hopl eura

xant hogranmi ca (not commonly seen east of Santa Rosa) was m xed

in with the nussels. Purple sea urchins dom nated sonme of the
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shal | ow areas around the granite boul ders. Several bat stars
were found that appeared to have wasting di sease. Juvenile

sea stars (unknown species) were conmon on red sponges.

Adm ral's Reef, Anacapa |sland

Station #11 ANI AR

1991 sanmpling Dates: 7/26, 8/8, 9/18, 9/19
1991 status: Mature kelp forest

Adm ral's Reef was characterized by a beautiful mature kelp
forest with a rich diversity of life. Four species of
gorgoni ans were found in abundance earning the site its
popul ar name of Coral Reef. Large giant kelp plants were

wi dely spaced, and overall, giant kelp density was |ow at
0.33/nf with juveniles only naking up a third of that. The

col ander weed, Agarum finbriatum was quite conmon and was

nostly responsible for the 8% cover by m scel |l aneous brown

al gae. Red al gae was abundant at this site with 25% cover.

M scel | aneous invertebrates dom nated by Christmas-tree worns

Spi robranchus spi nosus, anphi pod tube mats, and a few

hydroi ds, covered 21% of the substrate. There was a broad

diversity of encrusting invertebrates at this site with no
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dramati c changes in 1991.

White sea urchins were present over nmuch of the reef, but as
in previous years, were primarily at the east end of the
transect. Overall, white sea urchin densities were the | owest
since 1986 (4.9/nf), and were counted on band transects (in
previ ous years, white sea urchins were counted in quadrats
because of their high densities). Red and purple sea urchin

densities were noderate, 3.2/ nf and 7.9/ nf respectively.

Bat stars were the nbst commpon of the npnitored sea stars at

0. 45/ nf" though bl ood stars Henricia | eviuscula and comet stars

Li nki a col unbi ana were al so common. WArty sea cucunbers were

abundant at 1.9/ nf.

Large schools of fish were encountered in the m d and upper
canopy. Blacksmth and opal eye were the npost abundant. Kelp
surfperch and hal fnoon were al so conmon. Juvenil e and adul t
gi ant kel pfi sh were seen. Several tubesnouts were observed.

This fish is not usually seen east of Santa Rosa | sl and.

Hat chery rai sed red abal one were placed in the recruitnent

modul es 7/ 25/ 91. We neasured all the abal one in the nodul es

on 8/8/91, measuring 603 abalone in the seven nodul es. The
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bricks were fairly clean, but there were a nunber of different
invertebrates living anong the bricks. Tiny (»1 cm sunflower
stars were found in at |east one nodule. The wire was rusted
and had virtually disintegrated around several nodul es.
Several hatchery abal one were observed |living on nearby rocks.

Enmpty shells fromthe area were coll ected.

Cat hedral Cove, Anacapa |sl and
Station #12, ANICC
1991 sanpling dates: 8/8, 8/29, 8/30

1991 status: Young kel p forest

G ant kelp was growing well along the entire transect. Though
the density of kelp on quadrats was |ow (0.53/nf), the percent
cover fromrandom point counts was 20% O her al gae were
scattered, nostly along the deeper side of the transect.

Vari ous brown al gae were dom nant, with red al gae being
scarce. The boul der area on the shallow side of the transect
was primarily barren of algae, with the Christmas-tree worm as
t he dom nant encrusting organism Thirty-five percent of the

of the surface was bare.

Red and purple sea urchins densities were 4.1/ nf and 0. 6/nf
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respectively. Red sea urchins were large with a nmean size of
81 mm and 66% were greater than the | egal size of 76 mm
Except for juvenile bat stars (mean size of 9 mm found under
rocks, sea stars were uncommon. We should see an increase in
bat star densities if these young recruits survive. This was
one of the highest concentrations of juvenile bat stars we

have seen.

Scal | ops, pink abal one, and | obster were found in abundance at
this site. Both juvenile and adult pink abal one were conmmon.
Large | obster were seen, and some dens (including one on a
band transect) were packed with | obster. Transparent juvenile
| obster were observed here and at night at East Fish Canp, on
the south side of Anacapa Island. In a 10 nf area, 67 |obster

molts were found.

Fish were very abundant at this site. Except for striped
surfperch all species on the fish transect were present and
juvenil es of nobst species were observed. This year |arge
nunbers of juvenile sheephead and gari bal di have been seen at

Anacapa and Santa Barbara Isl ands.

Abal one recruitnment nodul es were placed here during the sumer

by vol unteer divers but were not stocked with transplants. No
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nati ve abal one were found inside.

Landi ng Cove, Anacapa |sl and

Station #13, AN LC

1991 sanpling dates: 8/9, 9/30, 10/18
1991 status: Open kel p forest

This site was characterized by an open kelp forest with little
canopy. While there were a nunber of juvenile giant kelp
(1.6/nf), the overall abundance has remai ned essentially
unchanged over the | ast four years. The understory kel ps,

sout hern sea palm (1.8/nf), and oar weed (4.6/nf and 19% cover)
wer e abundant. The California sea pal mwas abundant in the
deeper section of the transect, but the overall nmean from
quadrats was |ow (0.13/nf). Other algae were present, and agar
weed was the nobst abundant for any site with a nean percent
cover of 18% The dom nants within the m scel | aneous
invertebrate category on random contacts were hydroi ds and

Christmas tree worns.
Both red (3.6/nf) and purple (3/nf) sea urchin mean counts

increased to their highest levels at this site. All size

frequency neasurenents for sea urchins canme fromthe top of
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the reef, so they may not reflect the high percentage of |arge
sized red sea urchins further into the cove. The warty sea
cucunber density declined to 0.1/ nf, one-tenth the 1989 count.
Juvenile warty sea cucunbers and kellet's whel k were found in

t he cove.

Pi nk abal one (0.03/nf) and rock scal |l ops (0.5/nf) were conmon.
Wavy turban snails were seen only along the deep part of the
transect. Mbst other macro-invertebrates were present in | ow
nunbers. No sea stars were counted in any quadrats or band
transects, however, this is not unusual. Only three giant-
spi ned sea stars and one juvenile bat star were found during

surveys of the entire site. Large octopi were observed.

Fish diversity was high with opal eye and bl acksm th being the
nost abundant. Gari bal di and kel p bass were al so conmon. Bl ue-
banded gobi es were seen but not counted in any of the

guadrats. Several juvenile garibaldi were seen throughout the
cove. The high nunbers and diversity of juvenile fish observed

in past years were not seen in 1991

Gar bage Cove, Anacapa | sl and:

44



We surveyed Garbage Cove where sea urchin divers had illegally
harvested 2500 | bs of red sea urchins, then dunped themin one
smal | area after they were apprehended. Large red sea urchins
wer e abundant all along the slope of the north side of the

i sland. We found an area roughly 25 nf that was solid red sea
urchins, sonetinmes two or three deep. There were approxi mately
300-400 enpty tests anong the pile where fish had eaten the
injured sea urchins. Nearby, there was an area about 1600 nf

that was nearly cleared of red sea urchins.

Sout heast Sea Lion, Santa Barbara | sl and
Station #14 SBI SESL
1991 sanpling dates: 6/18, 6/19, 8/28

1991 st at us: sea urchin barrens

This site was still a sea urchin barrens and remai ned
relatively devoid of |arge macroal gae. A few giant kelp

pl ants were at the south end of the transect, and several
smal | juvenile kelp plants were found, nostly epiphytic on
gorgonians. Thirty-six percent of the substrate was bare.

M scel | aneous red al gae, nostly filamentous species, reached
8% cover. There were sone | arge patches of Codi um

setchellii/hubsii, which constituted nost of the 3% cover by
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green algae. Tunicates and the orange puffball sponge were
relatively comon, as were |arge gorgoni ans, especially the

red gorgoni an.

Red sea urchins were noderately common at 1.6/nf. This sea
urchin's size frequency distribution exhibited its usual
strong binmpdality. Purple sea urchin density remained high at
52. 7/ nf, but has been declining since 1988. White sea urchins

were cormmon at 16. 3/ nt.

Warty sea cucunbers, bat stars, and Christmas-tree worns were
all observed spawning in June. The giant-spined sea star was
observed posturing on the tips of its arns, this may be part

of its spawni ng behavior ritual

Except for sefioritas, blacksmth, and sheephead, fish were not
abundant. Juvenile sheephead were observed at all Santa
Barbara Island sites. At this site, they were counted on fish

transects, and entered in the database as femnl es.

Arch Point, Santa Barbara |sl and
Stati on #15 SBI AP

1991 sanpling dates: 6/17, 6/18, 8/28
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1991 status: sea urchin barren/devel opi ng kel p forest

There was approxi mately 2-3% kel p canopy cover over the
transect. The percent cover of kelps on RPCs was recorded at
8% There were adult giant kelp plants al ong the south end of
line and 20 mnorth of the transect. Mst of these adult

pl ants were small, with a mean nunber of stipes and hol df ast
di anmeter measuring 6 and 11 cm respectively. Numerous snmall
kel p plants (2/nf) were growi ng on bl adder chain kel p, and
were noted on quadrat counts as being epiphytic. Articulated
coral line al gae was the highest abundance seen in many years,
with a mean cover of 17% Agar weed was at its greatest

abundance here, covering 2.3% of the substrate.

Many tiny purple sea urchins were seen. Red and purple sea
urchin densities remain consistently high at 2.3/nf and 59. 5/ nf
respectively. White sea urchins were not detected in band

transect counts, but were present in | ow nunmbers.

Chestnut cowries were observed brooding eggs. GG ant-spined
sea stars were observed eating wavy turban snails. Bat stars
were present in | ow nunbers and were absent in quadrats for

the third year in a row.
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On fish transects, blacksmth, sefioritas, garibaldi, and
opal eye were common. At |east three tagged gari bal di were
observed. Taggi ng was done here in 1984. The island kel pfish

was abundant at 0.93/nf, the highest abundance for all sites.

Cat Canyon, Santa Barbara Isl and
Station #16 SBI CC
1991 sanpling dates: 6/19, 6/20, 8/28

1991 status: sea urchin barren

Kel p was present between 70 and 80 neters on the transect and
there was a dense patch sout heast of the east end. The canopy
estimate was 10% while the percent cover from RPCs was 11%
Juvenile giant kelp plants were very abundant within a few
guadrats in the forested area. Otherwi se, the site was

primarily devoid of macroal gae, with 27% bare rock

Red sea urchins were commn with a density of 1.8/ nf. Purple
sea urchins were abundant at 37/nf, but were the |owest
density of the three Santa Barbara Island sites. Bat stars
were not detected in quadrat counts, but were present in |ow
nunbers. Several green and pink abalone, as well as 19

| obster were found on band transects.
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Fish diversity was high with all nonitored fish species being
found except pile surfperch. Blacksnmth and sefioritas were

abundant .

Seven-tent hs Reef, Santa Barbara |sl and:

This reef is northwest of Webster Point. Some red al gae,

notably G gartina corynbifera and nunmerous painted spindle

shells Fusi nus | uteopictus were found here and not at other

sites. The green al gae Codium setchellii/hubsii was compn

al so. The scorpion fish Scorpaena guttata were nunmerous, as

were the nudi branchs Dirona picta and Herm ssenda

crassicornis. On survey dives at Signal Peak, pink abal one

were found in patches of five to ten. The old transect |ine

was seen.
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Table 4. Kelp forest nonitoring site status 1991.

San M guel |sl and

Wckof f Ledge Mature kel p forest with dense canopy
and abundant understory red al gae.
Har e Rock Sea urchin barren, high density of red

sea urchins, strawberry anenones.

Santa Rosa | sl and

Johnson's Lee North Dense young kel p forest.
Johnson's Lee South Mat ure open kel p forest.
Rodes Reef Mature kelp forest with dense canopy

and few understory al gae.

Santa Cruz |sl and

Gull Tsland South Dense young kel p forest.
Fry's Harbor Barrens dom nated by aggregated red

sea cucunbers and white sea urchins at | ower depths.

Pel i can Bay Barrens with noderate density of sea
urchins and sonme brown al gae.

Scor pi on Anchor age Sea urchin barren with high density of
purpl e sea urchins and | ow diversity.

Yel | owbanks Mat ure open kelp forest with a

noder at e understory and noder ate
abundance of white sea urchins.

Anacapa | sl and

Adm ral's Reef Mature kelp forest with a rich
understory and declining popul ati on of
whi te sea urchins.

Cat hedral Cove Open kel p forest with sandy rock
barrens.
Landi ng Cove Young open kelp forest with a diverse

assenbl age of fish and invertebrates.

Sant a Bar bara | sl and

SE Sea Li on Rookery Purple sea urchin barren with a
noder at e nunmber of white sea urchins.
Arch Poi nt Purple sea urchin barren with a
devel opi ng kel p forest.
Cat Canyon Purple sea urchin barren with sone

remmant and recovering kel p patches.
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GENERAL DI SCUSSI ON

Cbserving the changes in the kelp forests continues to be an
exciting challenge. During the last ten years we have

wi t nessed nuch change in the kelp forests. Physical factors
(storm damage) was responsible for the | oss of kelp in sonme
areas, while sea urchins were responsible for the kel p decline
in others. Barren areas devel oped and persisted in sone

| ocations and others quickly returned to lush kelp forests.
What is apparent, is that there is still much to be understood
about this system The kelp forest ecosystemis dynam c both
tenmporally and spatially. Some trends occur between sites
that are simlar in relation to depth, exposure, prevailing
wat er tenperatures, substrate, and other factors that allow us
to nake generalizations about broader areas; however, each
site is unique with its own attributes. Monitoring nore sites
woul d give a better idea of the island chain, but we are
limted to only having the tinme to briefly survey different

areas and make general conparisons.

We have al so seen dramatic changes occur fromyear to year
Seasonal sanpling would provide insight into the dynam cs of
t hose changes (eg. timng of recruitnent events, effects of

storm waves), but again it is not practical for this program
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to provide nore than a yearly | ook at each site. Sanpling
| ess than yearly would be very costly in the | oss of know edge
about the changes, as we have observed conplete changes in the

ecosystemwi thin one year.

Juveni | e sheephead and gari bal di were both commonly seen at
Santa Barbara, Anacapa, and sone Santa Cruz Island sites.

| ncreases in the nunber of sightings this year could be a
result of increased recruitnment or a | ate spawni ng, neaning
nore young fish still present during the nonitoring season.
Many of these juvenile fish were one year old which goes al ong
with the general observation that |ast year was a good

recruitment year for many fish.

Nine of the sites (SMW, SRIJLNO SRIJLSO SRIRR, SCd,
SCI YB, ANI AR, ANICC, ANILC) had healthy kelp forests this
year. Two others (SBICC and SBI AP) had sonme kelp in the
transect area, but were still largely purple sea urchin
barrens. Kelp was starting to grow around Pelican Bay, and

was present near Hare Rock and Sout heast Sea Lion Rookery.

Water tenperatures were generally a little cooler on average

than | ast summer. However, the sea star wasting di sease which

is normal ly associated with warmer water, was observed again
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this year at Gull Island, Fry's Harbor, and east of Potato
Harbor. Sea star recruitnment was seen in several places this

year.

In the spring, new abal one recruitnment nodul es were installed
at the three Anacapa sites. This was acconplished with a

vol unteer effort by the Channel I|slands Council of Divers.
Red abal one from Channel |slands stock at the California
Departnment of Fish and Ganme, Granite Canyon Lab were
transplanted to the Admral's Reef nodules in July as

menti oned above. A transplant of red abal one was nade to
Landi ng Cove in Decenmber. Modules at Yellow Banks, Gull

| sland and Johnson's Lee North were censused in May/June and

agai n in August/ Sept enmber.

The abal one recruitnent nodul es do seemto be attracting
native abal one; however, it is still too soon to determne if
we will be able to detect recruitnment pulses with them

Overal | abal one recruitnment in 1991 seened to be low. The
nodul es have been interesting to watch as vari ous organi sns
settle on their surfaces. W believe that the nodules will be
useful to obtain size frequencies of a variety of organisns
and recommend this for future sanmpling. O her neasurenents

(outside the nodul es) nay be needed to obtain |arger aninmals;
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however, the nodules seemto work quite well for aggregating
smal | ani mal s and shoul d be useful for detecting recruitnent
in several species including sea stars and sea urchins.

W thout the modules it is necessary to turn rocks in order to
find juveniles of many species. Juvenile sea stars and sea
urchins are especially easy to find in the nodul es. Juvenil e
keyhole |inpets, chestnut cowies, and warty sea cucunbers
which we rarely find even turning rocks, have al so been found

in a variety of sizes in the nodul es.

We did not observe any synptons of the withering foot syndrone
anong subtidal abal one; however, a giant keyhol e |inpet

Megat hura crenul ata was coll ected by park divers off West

Anacapa |sland that was shrunken and noribund. This was the
first and only |inpet we have seen with synptons simlar to

the intertidal black abal one.

We feel that after ten years it is tinme to review current
techniques in general. One of the advantages of using

"vol unteer"” divers from other agencies and universities is

t hat many new i deas and met hods are brought to our attention.
New t echni ques may have been devel oped that we coul d apply, or
nodi fi cations could be nade in the sanpling or statistical

anal ysis that would give a clearer picture of the comunity.
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To | earn about the best and npbst current sanpling techniques,

we will continue to consult with other agencies doing simlar
projects and attend appropriate nmeetings and synposia. W

al so propose to conduct a workshop or synposium at a

conference with others in the field doing simlar nonitoring.
Goal s of such a workshop would be to eval uate our nethods and

determine if our results are adequately neeting the nmanagenent

needs of the park.

A further recommendation is to update the data managenent
prograns for ease of data entry and retrieval. Several

nodi fications were made to existing progranms this year and new
prograns were written to keep up with new hardware at the
park. All of this inmproved our ability to generate data
sunmaries for all the project data. A species |list data base
needs to be devel oped to manage data on general species. Sone
wor k has been done to create the prograns and we are working
cooperatively with the Channel I|slands Research Program

(Tatman Foundation) to devel op the database.

This year we | ooked into using NASA high altitude ER-2 photo
i mgery as a tool for studying the kelp forests and
determ ning the extent of kelp around the islands. Wile

there seens to be sone potential in this, we feel that the
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cost is high and that |lower altitude images may be nore useful
to our needs. The need to determ ne kel p forest canopy cover
and integrate the kel p bed locations with a Geographic

| nformati on System renains.

Ot her acconplishnments for 1991 included replacing the |eadline
transects at nost of the stations and repairing m ssing
transect and photopl ot stakes. This year we spent tine with
witers fromthe National Geographic Society, and Backpacker
Magazi ne. Project divers assisted California Departnment of
Fish and Gane with abal one surveys in Mendoci no County and
participated in surveys of Santa Catalina Island for the

Tat man Foundati on's Channel |sland Research Program Data
fromthe Kelp Forest Monitoring project was used by the
California Departnent of Fish and Game in making
recomrendati ons for changes in red abal one managenent. Data
was al so requested for defense in a court case involving a sea
urchin diver, for use in research on trends analysis by a
visiting professor at University of California, Santa Barbara,
and for studies on surfperch abundance and juvenile fish

recruitnent at UCSB.

56



Tabl e 5.

1991 kel p forest

cruise |ist.

noni toring program partici pant and

PARTI Cl PANTS AFFI LI ATl ON CRUI SES
PARTI Cl PATED

Loanna Addessi San Di ego State Univ. 6
Bill Avery Channel [|slands National Park
1,2,3,4,5,6,7,8,9, 10, 11

Bob Bar ber Vol unt eer in Park 7
Kristine Barsky Calif. Dept. of Fish and Gane 3,8
St eve Bar sky Mari ne Marketing & Consulting 3,8
Randy Bi dwel | Channel Islands National Park 5
Mar k Ceder berg Vol unt eer in Park 9
Brandon Col e Univ. Calif. Santa Barbara 5
Dave Conpton Vol unt eer in Park 5
John Conti Truth Aquatics 6
M ke Conway Channel |[|slands National Park
3,4,5,6,7,8,9,11

Gary Davi s Channel Islands National Park 1,2,3,4
Cor ky Farl ey Channel Island National Park 3
Kat e Faul kner Channel |Islands National Park 6
Constance Gramich San Di ego State Univ. 6
Di ane Green Santa Moni ca Mount ai ns NRA 8
Pet er Haaker Calif. Dept. of Fish and Gane 9
Dani el Heil prin Moss Landi ng Marine Lab 10
Aki ko Kano Univ. Calif. Santa Barbara 10
Konst antin Karpov Calif. Dept. of Fish and Gane 6
Hans Kuck LA Museum of Natural History 11
Davi d Kushner Channel |[|slands National Park
3,4,5,6,7,8,9, 10, 11

Bob Lea Calif. Dept. of Fish and Gane 9
Karen Li ght Mont er ey Bay Aguarium 10
Dave Long Cabrillo Hi gh School, Lonpoc 4
Laurence Laurent San Luis Obispo Co. Supervisor 9
M ke McNulty Moss Landi ng Marine Lab 7
Tom Mel ham Nat i onal Geographic Society 5
Carolyn Meyer Redwood Nati onal Park 11
Dave Meyer Bell Internediate, Garden Grove 8
Matt Newnhan Vol unt eer in Park 5
Tom Ni esen San Francisco State Univ. 7
John Provo Channel |I|slands National Park
4,5,6,7,10, 11

Carol Reed Channel Is. Counsel of Divers 3
Paul Reilly Calif. Dept of Fish and Gane 4

Dan Ri chards

Channel 1slands National Park

1,2,3,4,5,6,7,8,9,10, 11

Di ane Ri chardson
4.6,8,9, 11

Channel 1slands National Park
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Dr. Robert Row ey NOAA/ Channel | sl ands NMS 4

Julie Smth Orange County Marine Institute 9

David Stoltz Channel Islands National Park 10

VWi tney Stoltz Vol unt eer in Park 10

Bob Todd Redwood Nati onal Park 10
Hei di Togst ad Calif. Dept. Fish and Gane 7

Ay \Wagner EPA/ Moss Landi ng Marine Lab 5

Ear|l Whetsell Redwood Nati onal Park 10

Dwi ght Wil ey Channel Islands National Park 1,2,3,7

table 5. conti nued

Crui se Dates 1991

CRU SE # 1 May 22, 1991

CRUI SE # 2 May 29, 1991

CRUI SE # 3 June 12, 1991

CRUI SE # 4 June 17-21, 1991

CRU SE # 5 July 8-12, 1991

CRUI SE # 6 July 22-26, 1991

CRUl SE # 7 August 5-9, 1991

CRUI SE # 8 August 26-30, 1991
CRUI SE # 9 Sept enber 16-20, 1991
CRUI SE # 10 Sept enmber 30 - Cctober 4,
1991

CRU SE # 11 Oct ober 15-17, 1991
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Appendi x A. 1991 Station Data - All Sanpling Methods

| nt roducti on

Foll ow ng are data gathered in 1991 for all kelp forest

nmoni tori ng program sanpling nethods. Means, standard

devi ati ons and total nunber of sanples (cases) are given for
QUADRATS, BAND TRANSECTS, RANDOM PO NT CONTACTS, and FI SH
TRANSECTS. SIZE FREQUENCY data are presented as percentiles
falling within indicated size classes. (Readers should be
aware that the nunber of significant digits is an artifact of
t he database program and does not inply this |evel of

preci sion.)

Not es on net hods:

QUADRATS. Means represent average counts obtained from 20
stratified random 1m X 2m quadrats, each the sum of two
i ndi vi dual divers' counts in 1m X 1m quadrats.

BAND TRANSECTS. Means represent average counts obtained from
12 stratified random 3m X 20m transects, each the sum of two
i ndi vi dual divers' counts on 3m X 10m quadr at s.

RANDOM PO NT CONTACTS. Means represent average percent cover
for a given organism or substrate, at 25 stratified random

| ocations along the transect line. Forty points from each
guadrat (1,000 points total) are used to detern ne percent
cover of selected organisnms and substrate within one neter of
the bottom Percent cover may total nore than 100% because of
| ayeri ng.

FI SH TRANSECTS. Means represent the average of counts
obt ai ned on each pass by divers swinm ng the entire 100m
transect |ine and observing fishes passing within a 2m X 3m
"wi ndow' centered on the line. Cases |listed refer to the
total nunber of passes made during fish surveys for the year.
Adults and juveniles as well as counts for specific transect
pass, date, and tine are avail able as raw data. Hori zont al
sechi nmeasurenments were nmade on each dive. All counts were
conduct ed between 0900 and 1500 hours.

SI ZE FREQUENCY MEASUREMENTS. Cases (N) represent the nunber
of organi snms neasured. Data are presented as percentiles

within size classes. Specific dinensions: Tethya- dianeter
in m Hinnites- maxi num shell dianmeter in nmm Haliotis, and
Kell etia- maximum shell length in mm Astraea- naximum

di aneter of shell at base in nm  Megathura- shell |ength, not
including mantle, in mm Sea stars- maxi mumradius in mm

Sea urchins- test dianmeter in mm Macrocystis- nunber of
stipes (counted 1 m above the substrate) and naxi mum hol df ast -
base diameters in cm Gorgoni ans and Al l opora- maxi num w dth
and height in cm Raw data will allow correlation between




sti pe nunber and hol df ast di aneter for individual kelp plants
and between wi dth and hei ght for individual gorgonians.



LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

1991

1991

QUADRAT DATA: MEAN NUMBER PER M
Speci es

Macrocystis pyrifera adult

Ei seni a arborea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile
Macrocystis pyrifera al
Cypraea spadi cea

Astraea undosa

Patiria mniata

Pi sast er gi gant eus

St rongyl ocentrotus franci scanus
St rongyl ocentr ot us purpuratus
Par asti chopus parvi nensi s
Styel a nonteryensi s

Lyt hrypnus dalli

Cor yphopt erus ni chol si i

Al l oclinus hol deri

BAND TRANSECT DATA: MEAN NUMBER PER

Tet hya auranti a

Al l opora californica
Tealia | ofotensis
Lophogorgi a chil ensi s
Muricea fruticosa
Muricea californica
Panul 1 rus interruptus
Hal i otis rufescens
Hal 1 ot1s corrugata
Hal 1 oti1s ful gens
Kelletia kelletii
Megat hura crenul at a
H nnites gi gant eus
Apl ysia californica
Pycnopodi a hel i ant hoi des
Lyt echi nus ananesus

COOCOCOOOOrROO000000

COOCOOOOO0O00O000000

Mean

6750
0000
0750
0750
1500
8250
0000
0000
3500
1250
6000
1000
1750
0750
0000
0250
4500

0917
0000
2389
0042
0000
0000
0000
0431
0000
0000
1153
0000
0014
0000
0486
0000

Std Dev

. 6935
. 0000

1832

. 2447
. 2856

7122

. 0000
. 0000

1367

. 3582
. 7592

3479

. 2936
. 1832

0000

. 1118
. 5596

. 0712
. 0000

1882

. 0104
. 0000

0000

. 0000
. 0429

0000

. 0000
. 1074

0000

. 0048
. 0000

0579

. 0000



LOCATION 1 SAN M GUEL | SLAND -

1991

1991

RANDOM POl NT CONTACT DATA:
Speci es

Green Al gae

M scel | aneous brown al gae
Desmarestia spp.

Lam naria farl ow
Cystoseira spp

Macrocysti s, Eisenia, Pterygophora 22.

WYCKOFF LEDGE

MEAN PERCENT COVER

M scel | aneous red al gae
Articul ated coralline al gae
Crustose coralline al gae
Gel i di um spp.

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica
Bal anophyl |l i a el egans
Astrangi a | ajoll aensis

Di opatra ornata

Phr agmat opoma cal i f orni ca
Ser pul orbi s squam ger us
Bryozoans, ot her

Di aperoecia californica
Tuni cat es

M scel | aneous invertebrates
Bare substrate

Rock

Cobbl e

Sand

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fi sh Abundance

Chroni s punctipinnis
Oxyjulis californica
Sebast es nystinus
Sebast es serranoi des
Sebastes atrovirens
Par al abrax cl at hr at us
Sem cossyphus pul cher
Enbi ot oca j acksoni
Enbi ot oca lateralis
Danal | cht hys vacca
Hypsypops rubi cundus
Grella nigricans

61.
13.
18.

=

=
POOOWROWOROODO

N
PWkF A

4.

mOROOo

=

Mean

1000
4000
1000
1000
6000
6000
5000
6000
4000
4000
7000
3000
5000
3000
2000
5000
1000
7000
0000
3000
0000
4000

. 7000
. 7000
. 4000
. 2000
25.

4000

3681

. 0000
. 7500
24.
. 5833
. 8333

4167

6667

. 1667
. 1667

5000

. 3333
. 0000

0000

Std Dev

10.

-
OCOO0OORrRRrRRFRELA

. 5000
. 1815
. 5083
. 5000
. 5267
. 2427
. 5789
. 1589
. 3774
. 0000
. 3463
. 0992
. 0825
. 0992
. 9211
. 0206
. 2286
. 2102
. 0000
. 8483
. 0000
. 2131
. 0236
. 5347
. 1986
. 9257
. 2403

4264

. 0000
. 0622
19.
. 4629
. 1146
. 6143
. 0299
. 8505
L1977
. 4924
. 0000
. 0000

4817



LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev

Cases
Chroni s punctipinnis adult 0. 0000 0. 0000

12
910723 0. 0000 0. 0000

8
911016 0. 0000 0. 0000

4
Chrom s punctipinnis juvenile 0. 0000 0. 0000

12
910723 0. 0000 0. 0000

8
911016 0. 0000 0. 0000

4
Oxyjulis californica adult 2.3333 3.7739

12
910723 0. 7500 2.1213

8
911016 5. 5000 4. 6547

4
Oxyjulis californica juvenile 3.4167 6. 3168

12
910723 5.1250 7.2592

8
911016 0. 0000 0. 0000

4
Sebast es nystinus adult 0. 2500 0. 4523

12
910723 0. 2500 0.4629

8
911016 0. 2500 0. 5000

4
Sebastes nystinus juvenile 24.1667 19. 4368

12
910723 33. 6250 15. 6656

8
911016 5. 2500 9. 8446

4
Sebast es serranoi des adult 0. 3333 0.4924

12
910723 0. 3750 0.5175

8
911016 0. 2500 0. 5000

4



LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

Sebastes serranoi des juvenile 17.
e 910723 23.
° 911016 4.

4
Sebastes atrovirens adult 0.
e 910723 0.
° 911016 0.

4
Sebastes atrovirens juvenile 0.
e 910723 0.
° 911016 0.

4
Par al abrax cl athratus adult 0.
e 910723 0.
° 911016 0.

4
Par al abrax clathratus juvenile 0.
e 910723 1.
° 911016 0.

4
Sem cossyphus pul cher mal e 0.
910723 0.
° 911016 0.

4
Sem cossyphus pul cher female 0.
e 910723 0.
° 911016 1.

4
En?;otoca j acksoni adult 1.

910723 0.

2500
8750
0000

5833
7500
2500

2500
3750
0000

0000
0000
0000

6667
0000
0000

5000
5000
5000

6667
3750
2500

0000
7500

14.
12.

3027
9993

. 1602

. 9003
. 0351
. 5000

. 8660
. 0607
. 0000

. 0000
. 0000
. 0000

. 6143
. 9272
. 0000

. 5222
. 5345
. 5774

. 9847
. 5175
. 5000

. 4142
. 4880



LOCATION 1 SAN M GUEL | SLAND -

8
911016
4

Embi ot oca | acksoni juvenile
12

910723
8

911016
4

Embi otoca |l ateralis adult
12

910723
8

911016
4

Embi otoca lateralis juvenile
12

910723
8

911016
4

Danmal i cht hys vacca adul t
12

910723
8

911016
4

Danml i cht hys vacca juvenile
12

910723
8

911016
4

Hypsypops rubi cundus adult
12

910723
8

911016
4

Hypsypops rubi cundus juvenile
12
910723
911016

WYCKOFF LEDGE
1. 5000

0. 1667
0. 2500
0. 0000

0. 5000
0. 6250
0. 2500

0. 0000
0. 0000
0. 0000

0. 3333
0. 3750
0. 2500

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

. 2910

. 5774
. 7071
. 0000

L7977
. 9161
. 5000

. 0000
. 0000
. 0000

. 4924
. 5175
. 5000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000



LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

Grella nigricans adult 0. 0000 0. 0000
e 910723 0. 0000 0. 0000
j 911016 0. 0000 0. 0000
Grella nigricans juvenile 0. 0000 0. 0000
e 910723 0. 0000 0. 0000
° 911016 0. 0000 0. 0000

4



LOCATION 1 SAN M GUEL | SLAND -
1991 SI ZE FREQUENCY
DI STRI BUTI ONS

St rongyl ocentrotus franci scanus

(cases) N= 74
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 0.0
20 - 24 0.0
25 - 29 2. 7%
30 - 34 2. 7%
35 - 39 1. 4%
40 - 44 4. 1%
45 - 49 4. 1%
50 - 54 1. 4%
55 - 59 1. 4%
60 - 64 10. 8%
65 - 69 5. 4%
70 - 74 10. 8%
75 - 79 9. 5%
80 - 84 10. 8%
85 - 90 17. 6%
90 - 94 9.5%
95 - 99 4. 1%
100 - 104 0.0
105 - 109 2. 7%
> 109 1. 4%
mn size (mm 25
max size (mm 112
nean 74
node 84

St rongyl ocent rot us pur pur at us

(cases) N= 10
<5 0.0
5-9 0.0
10 - 14 10. 0%
15 - 19 20. 0%
20 - 24 20. 0%
25 - 29 0.0
30 - 34 0.0
35 - 39 0.0
40 - 44 10. 0%
45 - 49 10. 0%
50 - 54 10. 0%
55 - 59 20. 0%
60 - 64 0.0
65 - 69 0.0
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 0.0
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (mm 14
max size (mm 57
mean 35
node 57

Haliotis rufescens

WYCKOFF LEDGE

(cases) N=
< 25

25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
170 - 174
175 - 179
180 - 184
185 - 189
190 - 194
195 - 199
> 199

mn size (nmm
max size (nmm
mean

node

[EnY
CONUIWEWWo WL

[EnY



LOCATION 1 SAN M GUEL | SLAND -

Kelletia kelletii

(cases) N= 51
< 40 0.0
40 - 49 2. 0%
50 - 59 2. 0%
60 - 69 9. 8%
70 - 79 7.8%
80 - 89 19. 6%
90 - 99 25. 5%
100 - 109 27. 5%
110 - 119 3. 9%
120 - 129 0.0
130 - 139 2. 0%
140 - 149 0.0
> 149 0.0
mn size (M 46
max size (nmm 135
nmean 90
node 102

Ast raea gi bberosa

(cases) N= 37
< 10 0.0
10 - 19 2. 7%
20 - 29 5.4%
30 - 39 0.0
40 - 49 10. 8%
50 - 59 54. 1%
60 - 69 27. 0%
70 - 79 0.0
80 - 89 0.0
90 - 99 0.0
100 - 109 0.0
110 - 119 0.0
> 119 0.0
mn size (mm 14
max size (mm 67
nmean 53

node 52

WYCKOFF LEDGE

Patiria mniata

(cases) N= 50
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 0.0
40 - 49 6. 0%
50 - 59 24. 0%
60 - 69 48. 0%
70 - 79 22. 0%
80 - 89 0.0
90 - 99 0.0
> 99 0.0
mn size (mm 46
max size () 79
mean 63
node 58

Pi sast er gi gant eus

(cases) N= 51
< 20 0.0
20 - 39 2. 0%
40 - 59 39. 2%
60 - 79 27.5%
80 - 99 19. 6%
100 - 119 9. 8%
120 - 139 0.0
140 - 159 0.0
160 - 179 2. 0%
180 - 199 0.0
200 - 219 0.0
220 - 239 0.0
240 - 259 0.0
260 - 279 0.0
280 - 299 0.0
> 299 0.0
mn size (nmm 36
max size (nmm 174
nmean 71
node 57

10



LOCATION 1 SAN M GUEL | SLAND - WYCKOFF LEDGE

Pycnopodi a hel i ant hoi des Tet hya auranti a

(cases) N= 11 (cases) N= 28

< 20 0.0

20 - 39 0.0 < 10 0.0

40 - 59 36. 4% 10 - 19 0.0

60 - 79 18. 2% 20 - 29 3. 6%

80 - 99 18. 2% 30 - 39 3.6%

100 - 119 0.0 40 - 49 10. 7%

120 - 139 9.1% 50 - 59 7.1%

140 - 159 0.0 60 - 69 21. 4%

160 - 179 0.0 70 - 79 14. 3%

180 - 199 0.0 80 - 89 7.1%

200 - 219 0.0 90 - 99 21. 4%

220 - 239 0.0 > 99 10. 7%

240 - 259 0.0 mn size (mm 25

260 - 279 18. 2% max size () 112

280 - 299 0.0 nmean 73

> 299 0. node 63

mn size (M) 45

max size (mm 278

mean 109

node 45

Macrocystis pyrifera nunbers of stipes. Macrocystis pyrifera hol df ast di ameters
(cases) N= 50 (cases) N= 50
<3 10. 0% <6 2. 0%
3-5 10. 0% 6 - 11 10. 0%
6 - 8 14. 0% 12 - 17 22. 0%
9 - 11 16. 0% 18 - 23 26. 0%
12 - 14 8. 0% 24 - 29 10. 0%
15 - 17 6. 0% 30 - 35 12. 0%
18 - 20 10. 0% 36 - 41 12. 0%
21 - 23 4. 0% 42 - 47 2. 0%
24 - 26 6. 0% 48 - 53 2. 0%
27 - 29 6. 0% 54 - 59 2. 0%
30 - 32 6. 0% 60 - 65 0.0
33 - 35 0.0 66 - 71 0.0
36 - 38 0.0 72 - 77 0.0
39 - 41 0.0 78 - 83 0.0
42 - 44 2. 0% 84 - 89 0.0
>44 2. 0% >89 0.0
m n nunber 2 mn wdth (cm 5
max nunber 49 max width (cm 55
mean 15 mean 24
node 2 node 21



LOCATION 2 SAN M GUEL | SLAND - HARE ROCK

1991 QUADRAT DATA: MEAN NUMBER PER M

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

1991

12
12
12
12

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all

Cypraea spadi cea

Astraea undosa

Patiria mni ata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvi nensi s

Styel a nonteryensi s

Lyt hrypnus dal |

Cor yphopt erus ni chol si i

Al 'l ocl i nus hol deri

Mean

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 2500
0. 0000
2. 0500
1. 0500

11. 2000
2.3000

0. 2250
0. 0000
0. 0000
0. 3500
0. 4500

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al | opora californica

Tealia | ofotensi s

Lophogorgi a chil ensi s

Muricea fruticosa

. 0278

0

0. 0000
0. 0375
0. 0000
0

. 0000

Std Dev

0.
0.
0.

0
0
0
0
0
1
1
4.
2
0
0
0
0
0

o O o O o

0000
0000
0000

. 0000
. 0000
. 0000
. 4136
. 0000
. 6694
. 1344

3661

. 8580
. 3432
. 0000
. 0000
. 3663
. 5104

. 0365
. 0000
. 0450
. 0000
. 0000

12

Cases



LOCATION 2

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

SAN M GUEL | SLAND - HARE ROCK

Lyt echi nus ananesus

o © o o o o o o o o o

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0028
. 0083

0792

. 0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0065
. 0112

0450

. 0000



LOCATION 2 SAN M GUEL | SLAND -

HARE ROCK

1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean

Cases

Green Al gae 2.1000
25 M scel | aneous brown al gae 0. 3000
25 Desmaresti a spp. 1.6000
2° Lam naria farl owi 0. 0000
25 Cystoseira spp. 0. 0000
25 Macrocysti s, Eisenia, Pterygophora 0.0000
25 M scel | aneous red al gae 7.7000
25 Articul ated coralline al gae 0. 0000
25 Crustose coralline al gae 53. 9000
25 Cel i di um spp. 0. 0000
25 G gartina spp. 0. 0000
25 M scel | aneous pl ants 8. 7000
25 Sponges 0. 4000
25

Corynactis californica 18. 0000
25 Bal anophyl li a el egans 2.5000
25 Astrangi a | ajol | aensi s 3.1000
25 Di opatra ornata 0. 0000
25 Phr agmat opona cal i fornica 0. 0000
25 Ser pul orbi s squam ger us 0. 0000
25 Bryozoans, other 0. 7000
25 Di aperoeci a californica 0. 5000
2° Tuni cat es 0. 0000
25

M scel | aneous invertebrates 7.9000
2° Bare substrate 13. 1000

25

0.
7

16.

14.

N~ o P BB O O o W N

10

©O O ® F N

14

Std Dev

. 2454
0992

. 0000

0000

. 0000

0000

. 2140
. 0000

4583

. 0000
. 0000
. 8238

. 0000
1421

. 5000
. 9051
. 0000
. 0000
. 0000

. 5343

. 4434

. 0000

. 3485

. 8080



LOCATION 2 SAN M GUEL | SLAND - HARE ROCK

Rock 86. 5000 17.1543
25

Cobbl e 10. 4000 14. 4280
25

Sand 3.1000 4. 2254
25

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 9. 4583 20. 4131
96

Chronm s puncti pinni s 26. 1250 15. 6519
° Oxyjulis californica 8. 6250 10. 3914
° Sebast es nysti nus 64. 5000 28.4103
° Sebast es serranoi des 6. 0000 5. 2099
° Sebast es atrovirens 1. 3750 1.4079
° Par al abrax cl at hr at us 0. 0000 0. 0000
° Sem cossyphus pul cher 1.8750 1.4577
° Enbi ot oca j acksoni 1.8750 1.6421
° Enbi ot oca | ateralis 2. 2500 2. 7646
° Danmal i cht hys vacca 0. 8750 1.6421
° Hypsypops rubi cundus 0. 0000 0. 0000
Z Grella nigricans 0. 0000 0. 0000



LOCATION 2 SAN M GUEL | SLAND - HARE ROCK
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev

Cases
Chroni s punctipinnis adult 13. 5000 10. 4060

8
910724 12. 2500 13.1751

4
911016 14. 7500 8. 6554

4
Chrom s punctipinnis juvenile 12. 6250 13. 7315

8
910724 1. 2500 2.5000

4
911016 24. 0000 9.4163

4
Oxyjulis californica adult 7.7500 10. 8332

8
910724 13. 7500 12. 8679

4
911016 1. 7500 3.5000

4
Oxyjulis californica juvenile 0. 8750 2.4749

8
910724 0. 0000 0. 0000

4
911016 1. 7500 3.5000

4
Sebast es nystinus adult 4.1250 4.3239

8
910724 8. 0000 1. 8257

4
911016 0. 2500 0. 5000

4
Sebastes nystinus juvenile 60. 3750 24.9739

8
910724 80. 7500 17. 8022

4
911016 40. 0000 5.5976

4
Sebast es serranoi des adult 0. 7500 0. 8864

8
910724 0. 7500 0. 9574

4
911016 0. 7500 0. 9574

4



LOCATION 2 SAN M GUEL | SLAND -

Sebast es serranoi des juvenile
8

910724
4

911016
4

Sebastes atrovirens adult
8

910724
4

911016
4

Sebastes atrovirens juvenile
8

910724
4

911016
4

Par al abrax cl at hratus adul t
8

910724
4

911016
4

Par al abrax clathratus juvenile
8

910724
4
911016
4
Sem cossyphus pul cher mal e
8
910724
4
911016
4

Sem cossyphus pul cher female
8

910724
4

911016
4

Enbi ot oca jacksoni adult
8

910724
4

HARE ROCK

10.

o

|_\

O o © o o ©

. 2500

0000

. 5000

. 3750
. 0000
. 7500

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

. 8750
. 2500
. 5000

. 0000
. 7500

o

'_\

©O o © o o ©o

. 0920
. 0000
. 5774

. 4079
. 4142
. 5000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

0000

. 0000
. 0000

0000

. 0000
. 0000

. 4577
. 9574
. 7321

. 1952
. 9574

17



LOCATION 2 SAN M GUEL | SLAND -

911016
4

Embi ot oca | acksoni juvenile
8

910724
4

911016
4

Embi otoca |l ateralis adult
8

910724
4

911016
4

Embi ot oca | ateralis juvenile
8

910724
4

911016
4

Danmal i cht hys vacca adul t
8

910724
4

911016
4

Danal i cht hys vacca juvenile
8

910724
4

911016
4

Hypsypops rubi cundus adult
8

910724
4

911016
4

Hypsypops rubi cundus juvenile
8

910724
4

911016
4

Grella nigricans adult

HARE ROCK

. 2500

. 8750
. 0000
. 7500

. 2500
. 5000
. 0000

. 0000
. 0000
. 0000

. 8750
. 7500
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000

. 5000

. 3562
. 0000
. 5000

. 5811
. 2910
. 0000

. 3093
. 1547
. 0000

. 6421
. 0616
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000

18



LOCATION 2
8

4
4

SAN M GUEL | SLAND -
910724
911016

Grella nigricans juvenile

8
4
4

910724
911016

HARE ROCK

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

19



LOCATION 2 SAN M GUEL | SLAND - HARE ROCK
1991 SI ZE FREQUENCY DI STRI BUTI ONS

Patiria mniata Tet hya aurantia

(cases) N= 68 (cases) N= 40
< 10 2. 9% < 10 0.0
10 - 19 7. 4% 10 - 19 0.0
20 - 29 1. 5% 20 - 29 5. 0%
30 - 39 2. 9% 30 - 39 12. 5%
40 - 49 10. 3% 40 - 49 5. 0%
50 - 59 30. 9% 50 - 59 22.5%
60 - 69 29. 4% 60 - 69 25. 0%
70 - 79 13. 2% 70 - 79 17.5%
80 - 89 1. 5% 80 - 89 12. 5%
90 - 99 0.0 90 - 99 0.0
> 99 0.0 > 99 0.0
mn size (M 8 mn size (mm 25
max size (mm 81 max size (nm 88
mean 54 mean 59
nmode 55 node 60
Pi sast er gi gant eus Pycnopodi a hel i ant hoi des

(cases) N= 67 (cases) N= 65
< 20 0.0 < 20 0.0
20 - 39 3. 0% 20 - 39 7. 7%
40 - 59 10. 4% 40 - 59 3. 1%
60 - 79 28. 4% 60 - 79 1.5%
80 - 99 29. 9% 80 - 99 9.2%
100 - 119 19. 4% 100 - 119 13. 8%
120 - 139 9. 0% 120 - 139 13. 8%
140 - 159 0.0 140 - 159 6. 2%
160 - 179 0.0 160 - 179 15. 4%
180 - 199 0.0 180 - 199 10. 8%
200 - 219 0.0 200 - 219 1.5%
220 - 239 0.0 220 - 239 1.5%
240 - 259 0.0 240 - 259 4. 6%
260 - 279 0.0 260 - 279 6. 2%
280 - 299 0.0 280 - 299 1.5%
> 299 0.0 > 299 3. 1%
mn size (mm 30 mn size (nmm 20
max size (mm 136 max size (nmm 320
mean 86 nmean 150

node 69 node 104



LOCATION 2 SAN M GUEL | SLAND -

Strongyl ocentrotus franci scanus

(cases) N= 100
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 0.0
20 - 24 1. 0%
25 - 29 0.0
30 - 34 4. 0%
35 - 39 8. 0%
40 - 44 9. 0%
45 - 49 5.0%
50 - 54 9. 0%
55 - 59 11. 0%
60 - 64 18. 0%
65 - 69 10. 0%
70 - 74 15. 0%
75 - 79 7.0%
80 - 84 2. 0%
85 - 90 0.0
90 - 94 1. 0%
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (mm 24
max size (mm 90
nmean 58
node 70
St rongyl ocent rot us pur pur at us

(cases) N= 101
<5 0.0
5-9 2. 0%
10 - 14 6. 9%
15 - 19 10. 9%
20 - 24 13. 9%
25 - 29 20. 8%
30 - 34 12. 9%
35 - 39 16. 8%
40 - 44 12. 9%
45 - 49 3. 0%
> 49 0.0
mn size (mm 6
max size (mm 49
nean 28

node 42

HARE ROCK

Haliotis rufescens
(cases) N=
< 25

25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
170 - 174
175 - 179
180 - 184
185 - 189
190 - 194
195 - 199
> 199

mn size (nmm
max size (nmm
nean

node

21
52. 4%
4. 8%
14. 3%
9. 5%
9. 5%
4. 8%

I
00000000 0000000000000 000000000
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LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH

1991

1991

QUADRAT DATA: MEAN NUMBER PER M
Speci es

Macrocystis pyrifera adult

Ei seni a arborea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile
Macrocystis pyrifera al
Cypraea spadi cea

Astraea undosa

Patiria mniata

Pi sast er gi gant eus

St rongyl ocentrotus franci scanus
St rongyl ocentr ot us purpuratus
Par asti chopus parvi nensi s
Styel a nonteryensi s

Lyt hrypnus dalli

Cor yphopt erus ni chol si i

Al l oclinus hol deri

BAND TRANSECT DATA: MEAN NUMBER PER

Tet hya auranti a

Al l opora californica
Tealia | ofotensis
Lophogorgi a chil ensis
Muricea fruticosa
Muricea californica
Panul 1 rus interruptus
Hal i otis rufescens
Hal 1 ot1s corrugata
Hal 1 oti1s ful gens
Kelletia kelletii
Megat hura crenul at a
H nnites gi gant eus
Apl ysia californica
Pycnopodi a hel i ant hoi des
Lyt echi nus ananesus

Mean

COOROOOO00OORWOOOR

COOCOOOOO0O00O000000

1000
1250
2500
4250
4000
5000
3000
0250
3750
5000
4500
2500
4750
4750
0000
0000
0000

0278
0000
0028
0042
0000
0000
0000
0083
0000
0000
0056
0083
0250
0000
0583
0000

@
a

. 9947

2221

. 3804
. 4667

5621

. 6008
. 4974

1118

. 4552
. 7434

2660

. 6589
. 7159

0572

. 0000
. 0000

0000

. 0304

0000

. 0065
. 0104

0000

. 0000
. 0000

0289

. 0000
. 0000

0148

. 0112
. 0251

0000

. 0386
. 0000

22



LOCATION 3

25

25

25

1991

SANTA ROSA | SLAND -
1991 RANDOM PO NT CONTACT DATA:

JOHNSON' S LEE NORTH
MEAN PERCENT COVER

Speci es Mean St
Green Al gae 0. 1000
M scel | aneous brown al gae 0. 5000
Desmarestia spp. 12. 2000 1
Lamnaria farlowi 0. 2000
Cystoseira spp. 10. 3000 1
Macrocysti s, Eisenia, Pterygophora 67.3000 2
M scel | aneous red al gae 34. 2000 1
Articul ated coralline al gae 8. 6000
Crustose coralline al gae 8. 6000
Gel i di um spp. 0. 2000

G gartina spp. 3.8000
M scel | aneous pl ants 0. 5000

Sponges 4.5000
Corynactis californica 2. 6000
Bal anophyl |l i a el egans 5. 4000
Astrangi a | ajoll aensis 1. 4000

Di opatra ornata 0. 7000
Phr agmat opoma cal i f orni ca 5. 7000
Ser pul orbi s squam ger us 0. 0000
Bryozoans, ot her 23. 9000
Di aperoecia californica 1. 0000
Tuni cat es 19. 1000
M scel | aneous invertebrates 21. 7000
Bare substrate 5. 4000
Rock 95. 5000
Cobbl e 1.7000
Sand 2. 8000
FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 2.0278 4.
Chroni s punctipinnis 0. 6667 1.
Oxyjulis californica 6. 1667 9.
Sebast es nystinus 2.5833 5.
Sebast es serranoi des 0.5833 1.
Sebastes atrovirens 1. 0000 1.
Par al abrax cl at hr at us 0. 0833 0.
Sem cossyphus pul cher 0.9167 0.
Enbi ot oca j acksoni 6. 5000 3.
Enbi ot oca lateralis 4.5833 3.
Danal | cht hys vacca 0. 5833 0.
Hypsypops rubi cundus 0. 6667 0.
Grella nigricans 0. 0000 0.

d

. 5000
. 0206
. 7507
. 6922
. 5032
. 8407
. 3409
. 5383
. 6175
. 6922

. 0206

. 6480
. 5853
. 0514

. 4734
0000
. 1993
. 2822
0104
. 1240
. 5622
0810
. 2048
. 6391

1137

3707
7964
3845
4434
2792
2887
9962
0896
1754
7930
6513
0000

. 3286

. 5644

. 5343

23



LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev
Cases
Chroni s punctipinnis adult 0. 6667 1.3707
12
910806 0. 0000 0. 0000
4
911003 1. 0000 1.6036
8
Chrom s punctipinnis juvenile 0. 0000 0. 0000
12
910806 0. 0000 0. 0000
4
911003 0. 0000 0. 0000
8
Oxyjulis californica adult 3.4167 4.7186
12
910806 5. 0000 8.0416
4
911003 2.6250 2.2638
8
Oxyjulis californica juvenile 2. 7500 8. 6036
12
910806 0. 7500 0. 9574
4
911003 3. 7500 10. 6066
8
Sebast es nystinus adult 0. 0000 0. 0000
12
910806 0. 0000 0. 0000
4
911003 0. 0000 0. 0000
8
Sebastes nystinus juvenile 2.5833 5. 3845
12
910806 7.7500 7.2744
4
911003 0. 0000 0. 0000
8
Sebast es serranoi des adult 0. 0000 0. 0000
12
910806 0. 0000 0. 0000
4
911003 0. 0000 0. 0000

8



LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH

Sebast es serranoi des juvenile 0. 5833 1.4434

12
910806 0. 5000 0.5774

4
911003 0. 6250 1.7678

8
Sebastes atrovirens adult 1. 0000 1.2792

12
910806 1. 5000 1. 0000

4
911003 0. 7500 1.3887

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910806 0. 0000 0. 0000

4
911003 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 0. 0000 0. 0000

12
910806 0. 0000 0. 0000

4
911003 0. 0000 0. 0000

8
Par al abrax clathratus juvenile 0. 0833 0. 2887

12
910806 0. 2500 0. 5000

4
911003 0. 0000 0. 0000

8
Sem cossyphus pul cher mal e 0. 0833 0. 2887
910806 0. 0000 0. 0000

4
911003 0. 1250 0. 3536

8
Sem cossyphus pul cher female 0. 8333 0. 8348
910806 0. 7500 0. 9574

4
911003 0. 8750 0. 8345

8
Enbi ot oca jacksoni adult 3. 8333 2. 4433

12
910806 1. 7500 0. 5000

4



LOCATION 3 SANTA ROSA | SLAND -
911003
8

Embi ot oca | acksoni juvenile
12

910806
4
911003
8
Embi otoca |l ateralis adult
12
910806
4
911003
8

Embi ot oca | ateralis juvenile
12

910806
4
911003
8
Danmal i cht hys vacca adul t
12
910806
4
911003
8

Danal i cht hys vacca juvenile
12

910806
4

911003
8

Hypsypops rubi cundus adult
12

910806
4

911003
8

Hypsypops rubi cundus juvenile
12

910806
4

911003
8

Grella nigricans adult

JOHNSON' S LEE NORTH
4.8750
2.6667
3.5000
2.2500

3.6667
4. 0000
3.5000

0.9167
0. 2500
1. 2500

0. 5000
1. 0000
0. 2500

0. 0833
0. 0000
0.1250

0. 6667
1. 0000
0. 5000

0. 0000
0. 0000
0. 0000

0. 0000

N

. 3566

. 9025
. 3166
. 8158

L4728
. 3541
. 5635

. 3114
. 5000
. 4880

. 6742
. 8165
. 4629

. 2887
. 0000
. 3536

. 6513
. 0000
. 7559

. 0000
. 0000
. 0000

. 0000

26



LOCATION 3 SANTA ROSA | SLAND -
12
910806
4
911003
8

Grella nigricans juvenile
12

910806
4

911003
8

JOHNSON' S LEE NORTH
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

27



LOCATION 3 SANTA ROSA | SLAND - JOHNSON S LEE NORTH
1991 Sl ZE FREQUENCY DI STRI BUTI ONS

Strongyl ocentrotus purpuratus Haliotis rufescens
(cases) N= 7
(cases) N= 50 < 25 0.0
<5 0.0 25 - 29 0.0
5-9 0.0 30 - 34 0.0
10 - 14 2. 0% 35 - 39 0.0
15 - 19 2.0% 40 - 44 0.0
20 - 24 10. 0% 45 - 49 0.0
25 - 29 6. 0% 50 - 54 0.0
30 - 34 4. 0% 55 - 59 0.0
35 - 39 6. 0% 60 - 64 0.0
40 - 44 18. 0% 65 - 69 0.0
45 - 49 16. 0% 70 - 74 0.0
50 - 54 24. 0% 75 - 79 0.0
55 - 59 4. 0% 80 - 84 0.0
60 - 64 4. 0% 85 - 90 14. 3%
65 - 69 4. 0% 90 - 94 28. 6%
70 - 74 0.0 95 - 99 0.0
75 - 79 0.0 100 - 104 14. 3%
80 - 84 0.0 105 - 109 0.0
85 - 90 0.0 110 - 114 0.0
90 - 94 0.0 115 - 119 0.0
95 - 99 0.0 120 - 124 14. 3%
100 - 104 0.0 125 - 129 0.0
105 - 109 0.0 130 - 134 0.0
> 109 0.0 135 - 139 14. 3%
mn size (M) 14 140 - 144 0.0
max size (mm 65 145 - 149 0.0
mean 43 150 - 154 0.0
node 44 155 - 159 0.0
160 - 164 0.0
Strongyl ocentrotus franci scanus 165 - 169 0.0
170 - 174 0.0
(cases) N= 114 175 - 179 0.0
<5 0.0 180 - 184 0.0
5-9 0.0 185 - 189 0.0
10 - 14 0.0 190 - 194 14. 3%
15 - 19 0.0 195 - 199 0.0
20 - 24 . 9% > 199 0.0
25 - 29 0.0 mn size (M 88
30 - 34 . 9% max size (nmm 190
35 - 39 0.0 nmean 117
40 - 44 0.0 node 88
45 - 49 . 9%
50 - 54 . 9%
55 - 59 0.0
60 - 64 . 9%
65 - 69 6.1%
70 - 74 7.9%
75 - 79 8.8%
80 - 84 9. 6%
85 - 90 21. 1%
90 - 94 12. 3%
95 - 99 8.8%
100 - 104 7.9%
105 - 109 4. 4%
> 109 7. 0%
mn size (mm 20
max size (mm 125
nmean 87

node 86



LOCATION 3 SANTA ROSA | SLAND -

Megat hura crenul ata

(cases) N=
< 10

10 - 19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
110 - 119
> 119

mn size (mm

max size (mm

nmean
node

H nni t es gi gant eus

(cases) N=

< 10
10 -
20 -
30 -
40 -
50 -
60 -
70 -
80 -
90 -
100 -
110 -
120 -
130 -
140 -
> 149

mn size (M)

max size (mm

nean
node

19
29
39
49
59
69
79
89
99
109
119
129
139
149

" oooooo
OOOOCOON

6. 3%
21. 9%
34. 4%
21. 9%

9. 4%

3. 1%

60
137
95
100

29
0.0
6. 9%
3. 4%
13. 8%
17. 2%
0.0
17. 2%
. 9%
9%
4%
9%
4%
. 8%
0.0
0.0
0.0
10
126
67
46

WROWOO

JOHNSON' S LEE NORTH

Patiria mniata

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
mean

node

Pi sast er gi gant eus

(cases) N=
< 20

20 - 39

40 - 59

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299

mn size (mm
max size (nm
mean

node

48
0.0
0.0

4. 2%
0.0
2.1%
12. 5%
35. 4%
33. 3%
12. 5%
0.0
0.0

20

89

67

65

64
0.0
21. 9%
15. 6%
34. 4%
14. 1%
7.8%

N
3
oxX

[E

COOLL 009!

OOO0OO0OOXROOo
o

N
onN
~N A

[e2Xe)]
1o



LOCATION 3 SANTA ROSA | SLAND -

Pycnopodi a hel i ant hoi des

(cases) N= 35
< 20 0.0
20 - 39 0.0
40 - 59 5.7%
60 - 79 28. 6%
80 - 99 25. 7%
100 - 119 14. 3%
120 - 139 8. 6%
140 - 159 0.0
160 - 179 5.7%
180 - 199 2. 9%
200 - 219 8. 6%
220 - 239 0.0
240 - 259 0.0
260 - 279 0.0
280 - 299 0.0
> 299 0.0
mn size (M) 40
max size (mm 215
nmean 105
node 70

Macrocystis pyrifera nunbers of stipes.

(cases) N= 107
<3 26. 2%
3-5 23. 4%
6 -8 25. 2%
9 -11 7.5%
12 - 14 9.3%
15 - 17 4. 7%
18 - 20 2.8%
21 - 23 . 9%
24 - 26 0.0
27 - 29 0.0
30 - 32 0.0
33 - 35 0.0
36 - 38 0.0
39 - 41 0.0
42 - 44 0.0
>44 0.0
m n nunber 1
max nunber 22
nmean 7
node 2

JOHNSON' S LEE NORTH

Tet hya aurantia

(cases) N= 24
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 12. 5%
40 - 49 8. 3%
50 - 59 8.3%
60 - 69 12. 5%
70 - 79 4. 2%
80 - 89 16. 7%
90 - 99 29. 2%
> 99 8. 3%
mn size (nm 35
max size (nmm 109
mean 74
node 90

Macrocystis pyrifera hol df ast dianeters.

(cases) N= 107
<6 . 9%
6 - 11 20. 6%
12 - 17 15. 9%
18 - 23 17. 8%
24 - 29 15. 0%
30 - 35 4. 7%
36 - 41 13. 1%
42 - 47 9. 3%
48 - 53 2.8%
54 - 59 0.0
60 - 65 0.0
66 - 71 0.0
72 - 77 0.0
78 - 83 0.0
84 - 89 0.0
>89 0.0
mn width (cm 5
max width (cm 53
nmean 23
node 18



LOCATION 3 SANTA ROSA | SLAND -

1991 QUADRAT DATA: MEAN NUMBER PER M

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

1991

12
12
12
12

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all

Cypraea spadi cea

Astraea undosa

Patiria m ni ata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

St rongyl ocent rot us purpuratus

Par asti chopus parvi nensi s

Styel a nonteryensi s

Lyt hrypnus dal |

Coryphopt erus ni chol si i

Al l ocl i nus hol deri

Mean

0. 2250
0. 0250
0. 2250
0. 5000
2. 1500
2.3750
0. 2000
0. 0250
2. 3000
0. 1500
0.4750
1. 7500
0.1250
0.2750
0. 0000
0. 3000
0. 0000

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al l opora californica

Tealia | ofotensi s

Lophogorgi a chilensis

0. 0875
0. 0000
0.0722
0. 1833

JOHNSON' S LEE NORTH

Std Dev

0
0

0.

0
2
2
0
0
1
0
0.
2
0
0
0
0
0

o O O o

. 4128
. 1118

3796
. 8584

. 5189

. 5797
. 4702
. 1118
. 4815
. 3663
9244

. 0995
. 2751

. 4435
. 0000

. 4104

. 0000

. 0427

. 0000
. 0547
. 0969

Cases



LOCATION 4 SANTA ROSA | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muricea fruticosa

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

0
0
0
0
0
0.
0
0
0
0
0
0

JOHNSON' S LEE SOUTH

. 0014

. 0000
. 0000

. 0125
. 0000
0000
. 0014
. 0042
. 0417
. 0000

. 1528

. 0000

. 0048
. 0000
. 0000
. 0311
. 0000
. 0000
. 0048
. 0075
. 0405
. 0000

0849

. 0000



LOCATION 4 SANTA ROSA | SLAND -
1991 RANDOM PO NT CONTACT DATA:

JOHNSON' S LEE SOUTH

MEAN PERCENT COVER

Speci es Mean
Cases

Green Al gae 0. 7000
25 M scel | aneous brown al gae 0. 3000
25 Desmaresti a spp. 1.2000
2° Lam naria farl owi 1. 4000
25 Cystoseira spp. 1.1000
25 Macrocysti s, Eisenia, Pterygophora 23.7000
25 M scel | aneous red al gae 32. 5000
25 Articul ated coralline al gae 6. 8000
25 Crustose coralline al gae 16. 1000
25 Cel i di um spp. 0. 0000
25 G gartina spp. 3.1000
25 M scel | aneous pl ants 0. 1000
25 Sponges 2. 0000
25

Corynactis californica 4.8000
25 Bal anophyl li a el egans 13. 5000
25 Astrangi a | ajol | aensi s 1.4000
25 Di opatra ornata 10. 8000
25 Phr agmat opona cal i fornica 0. 0000
25 Ser pul orbi s squam ger us 0. 1000
25 Bryozoans, ot her 15. 1000
25 Di aperoeci a californica 1. 3000
2° Tuni cat es 4.0000
25

M scel | aneous invertebrates 29. 5000
2° Bare substrate 7.3000

25

19.
13
6
13

» w O ;1 o

12.

10.

12.

N[\JI\J_ON

Std Dev

. 1065
8292
. 7119
8025
. 2913
4738
. 3268
. 0605
. 5416
. 0000
. 3658
. 5000
. 2275
. 8814
6037
. 5083
9144

. 0000
. 5000

. 9097

. 1794

. 0182
3111
. 8595



LOCATION 4 SANTA ROSA | SLAND -

25
25
25

1991

144

12
12
12
12
12
12

12
12
12
12
12

Rock
Cobbl e
Sand

JOHNSON' S LEE SOUTH 34
74.2000 19. 9964
2.2000 3.9078
22. 3000 18. 0410

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us
Sem cossyphus pul cher

12
Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

© o 0o » » ®

o O r N N

2.6111 5.0412
0833 4.8328
0000 3.4641
. 7500 13. 2399
8333 0.7177

. 7500 0. 9653

. 1667 0. 3892

1.9167 2.1088

. 9167 1. 5050
2500 1. 8647

. 5833 1.3790
0000 0. 0000

. 0833 0. 2887



LOCATION 4 SANTA ROSA | SLAND -

JOHNSON' S LEE SOUTH

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day)
Cases
Chroni s punctipinnis adult

12

910807
4

911003
8

Chrom s punctipinnis juvenile
12

910807
4

911003
8

Oxyjulis californica adult
12

910807
4

911003
8

Oxyjulis californica juvenile
12

910807
4
911003
8
Sebast es nystinus adult
12
910807
4
911003
8

Sebastes nystinus juvenile
12

910807
4

911003
8

Sebast es serranoi des adult
12

910807
4

911003
8

Mean

8.

0000

. 5000
. 2500

. 0833
. 2500
. 0000

. 6667
. 7500
. 6250

. 3333
. 0000
. 0000

. 9167
. 2500
. 2500

. 8333
. 5000
. 0000

. 4167
. 2500
. 0000

Std Dev

11.
11.

. 8617
. 7258
. 0639

. 2887
. 5000
. 0000

. 6054
. 5940
. 2638

. 1547
. 0000
. 0000

. 6765
. 5000
. 4629

7615
4455

. 0690

. 7930
. 9574
. 0000



LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH

Sebast es serranoi des juvenile 0. 4167 0.5149

12
910807 0. 0000 0. 0000

4
911003 0. 6250 0. 5175

8
Sebastes atrovirens adult 0. 7500 0. 9653

12
910807 1. 0000 0. 8165

4
911003 0. 6250 1.0607

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910807 0. 0000 0. 0000

4
911003 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 0. 1667 0. 3892

12
910807 0. 2500 0. 5000

4
911003 0. 1250 0. 3536

8
Par al abrax clathratus juvenile 0. 0000 0. 0000

12
910807 0. 0000 0. 0000

4
911003 0. 0000 0. 0000

8
Sem cossyphus pul cher mal e 0. 3333 0. 6513

12
910807 0. 0000 0. 0000

4
911003 0. 5000 0. 7559

8
Sem cossyphus pul cher female 1.5833 1.6765
910807 1. 2500 1.2583

4
911003 1. 7500 1.9086

8
Enbi ot oca jacksoni adult 2.8333 1.4668

12
910807 2. 7500 0. 5000

4

911003 2.8750 1.8077



LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH

8
Embi ot oca | acksoni juvenile 0.

12
910807 0.

4
911003 0.

8
Embi ot oca | ateralis adult 1.

12
910807 2.

4
911003 1.

8
Embi ot oca | ateralis juvenile 0.

12
910807 0.

4
911003 0.

8
Danmal i cht hys vacca adul t 1.

12
910807 2.

4
911003 1.

8
Danual i cht hys vacca juvenile 0.

12
910807 0.

4
911003 0.

8
Hypsypops rubi cundus adult 0.

12
910807 0.

4
911003 0.

8
Hypsypops rubi cundus juvenile 0.

12
910807 0.

4
911003 0.

8
Grella nigricans adult 0.

12

0833
2500
0000

5000
0000
2500

7500
7500
7500

5833
0000
3750

0000
0000
0000

0000
0000
0000

0000
0000
0000

0833

o

. 2887
. 5000
. 0000

. 3143
. 8257
. 0351

. 1382
. 5000
. 3887

. 3790
. 3094
. 7440

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2887

37



LOCATION 4 SANTA ROSA | SLAND -
910807
4
911003
8

Grella nigricans juvenile
12

910807
4

911003
8

JOHNSON' S LEE SOUTH

0. 2500
0. 0000

0. 0000
0. 0000
0. 0000

0. 5000
0. 0000

0. 0000
0. 0000
0. 0000

38



LOCATION 4 SANTA ROSA | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Tet hya aurantia

(cases) N= 21
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 4.8%
40 - 49 4. 8%
50 - 59 19. 0%
60 - 69 19. 0%
70 - 79 14. 3%
80 - 89 14. 3%
90 - 99 14. 3%
> 99 9.5%
mn size (M 37
max size (mm 128
nmean 74
node 62

JOHNSON' S LEE SOUTH

Haliotis rufescens

(cases) N= 4
< 25 0.0
25 - 29 0.0
30 - 34 0.0
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
50 - 54 0.0
55 - 59 25. 0%
60 - 64 0.0
65 - 69 0.0
70 - 74 25. 0%
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 25. 0%
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
110 - 114 0.0
115 - 119 0.0
120 - 124 0.0
125 - 129 0.0
130 - 134 0.0
135 - 139 0.0
140 - 144 0.0
145 - 149 0.0
150 - 154 0.0
155 - 159 0.0
160 - 164 0.0
165 - 169 25. 0%
170 - 174 0.0
175 - 179 0.0
180 - 184 0.0
185 - 189 0.0
190 - 194 0.0
195 - 199 0.0
> 199 0.0
mn size (mm 55
max size (nm 165
mean 97
node 55

39



LOCATION 4 SANTA ROSA | SLAND - JOHNSON S LEE SOUTH

H nni t es gi gant eus Pi sast er gi gant eus
(cases) N= 33 (cases) N= 46
< 10 0.0 < 20 0.0
10 - 19 6. 1% 20 - 39 8. 7%
20 - 29 6. 1% 40 - 59 28. 3%
30 - 39 15. 2% 60 - 79 37. 0%
40 - 49 9.1% 80 - 99 13. 0%
50 - 59 6.1% 100 - 119 0.0
60 - 69 24. 2% 120 - 139 2.2%
70 - 79 9.1% 140 - 159 0.0
80 - 89 9.1% 160 - 179 2.2%
90 - 99 6. 1% 180 - 199 4. 3%
100 - 109 3. 0% 200 - 219 2.2%
110 - 119 3. 0% 220 - 239 2.2%
120 - 129 0.0 240 - 259 0.0
130 - 139 0.0 260 - 279 0.0
140 - 149 0.0 280 - 299 0.0
> 149 3. 0% > 299 0.0
mn size (M) 15 mn size (mm 24
max size (mm 160 max size (nm 230
mean 61 mean 78
node 60 node 52
Patiria mniata Pycnopodi a hel i ant hoi des
(cases) N= 129 (cases) N= 67
< 10 . 8% < 20 0.0
10 - 19 0.0 20 - 39 0.0
20 - 29 . 8% 40 - 59 0.0
30 - 39 10. 1% 60 - 79 6. 0%
40 - 49 8.5% 80 - 99 16. 4%
50 - 59 18. 6% 100 - 119 26. 9%
60 - 69 38. 0% 120 - 139 25. 4%
70 - 79 14. 0% 140 - 159 9. 0%
80 - 89 7.8% 160 - 179 4. 5%
90 - 99 1. 6% 180 - 199 6. 0%
> 99 0.0 200 - 219 4.5%
mn size (M) 5 220 - 239 1.5%
max size (nmm 90 240 - 259 0.0
nmean 59 260 - 279 0.0
node 65 280 - 299 0.0
> 299 0.0
mn size (nmm 63
max size (nmm 225
mean 127

node 110



LOCATION 4 SANTA ROSA | SLAND -

Strongyl ocentrotus franci scanus

(cases) N= 107
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 . 9%
20 - 24 0.0
25 - 29 0.0
30 - 34 0.0
35 - 39 2.8%
40 - 44 3. 7%
45 - 49 3. 7%
50 - 54 4. 7%
55 - 59 6. 5%
60 - 64 4. 7%
65 - 69 5. 6%
70 - 74 4. 7%
75 - 79 8. 4%
80 - 84 7.5%
85 - 90 9.3%
90 - 94 7.5%
95 - 99 8. 4%
100 - 104 7.5%
105 - 109 4. 7%
> 109 7.5%
mn size (M) 18
max size (nmm 121
nmean 79
node 95

Macrocystis pyrifera nunbers of stipes.

(cases) N= 90
<3 7.8%
3-5 4, 4%
6 -8 11. 1%
9 -11 16. 7%
12 - 14 14. 4%
15 - 17 10. 0%
18 - 20 12. 2%
21 - 23 12. 2%
24 - 26 6. 7%
27 - 29 1.1%
30 - 32 1.1%
33 - 35 0.0

36 - 38 1.1%
39 - 41 0.0

42 - 44 0.0

>44 1.1%
m n nunber 1

max nunber 57

nmean 15

node 11

JOHNSON' S LEE SOUTH

St rongyl ocent r ot us pur pur at us

(cases) N=
<5

5-9

10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
> 109

mn size (nm
max size (nmm
mean

node

Macrocysti s pyrifera hol df ast

(cases) N=
<6

6 - 11

12 - 17
18 - 23
24 - 29
30 - 35
36 - 41
42 - 47
48 - 53
54 - 59
60 - 65
66 - 71
72 - 77
78 - 83
84 - 89
>89

mn width (cm
max width (cm
mean

node

di aneters

90
0.0
5. 6%
2.2%

3.3%
12. 2%
22.2%
20. 0%
13. 3%



LOCATION 5 SANTA ROSA | SLAND -

1991 QUADRAT DATA: MEAN NUMBER PER M

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

1991

12
12
12
12

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all

Cypraea spadi cea

Astraea undosa

Patiria mni ata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvi nensi s

Styel a nonteryensi s

Lyt hrypnus dal |

Cor yphopt erus ni chol si i

Al 'l ocl i nus hol deri

RODES REEF

Mean

0.

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al | opora californica

Tealia | ofotensi s

Lophogorgi a chil ensi s

Muricea fruticosa

0.
0.
0.
0.
0.

5250

. 0000
. 0000
. 0750

0500

. 5750
. 0500
. 0000
. 9000
. 3000

1750

. 3000

. 0000
. 4250
. 0000
. 0500
. 0000

1056
0000
0458
0014
0000

Std Dev

o O o O o

. 6973
. 0000
. 0000
. 2447

. 1539

. 7304
. 1539
. 0000
. 4921
. 4413
6824

. 4159
. 0000

. 4375
. 0000

. 1539

. 0000

. 0514
. 0000
. 0190

. 0048

. 0000

42

Cases



LOCATION 5 SANTA ROSA | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

RODES REEF

o © o o o o o o o o o

. 0000
. 0000
. 0000
. 0000
. 0000
. 0042
. 0083
. 0014
. 0000

0694

. 0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0075
. 0112
. 0048
. 0000

0407

. 0000

43



LOCATION 5 SANTA ROSA | SLAND - RODES REEF 44
1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases

Green Al gae 0. 0000 0. 0000
25 M scel | aneous brown al gae 0. 1000 0. 5000
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 0. 2000 1. 0000
25 Cystoseira spp. 0. 0000 0. 0000
25 Macrocysti s, Eisenia, Pterygophora 9.1000 11. 9652
25 M scel | aneous red al gae 14. 8000 8.7476
25 Articul ated coralline al gae 1.1000 2.2913
25 Crustose coralline al gae 23. 2000 11. 9574
25 Cel i di um spp. 0. 1000 0. 5000
25 G gartina spp. 0. 6000 1.6583
25 M scel | aneous pl ants 1.8000 3.7165
25 Sponges 1.9000 3. 0000
25 Corynactis californica 0. 6000 1.4930
25 Bal anophyl li a el egans 7.5000 5. 0000
25 Astrangi a | ajol | aensi s 11.1000 10. 9943
25 Di opatra ornata 8. 8000 9. 3296
25 Phr agmat opona cal i fornica 1.1000 2.5083
25 Ser pul orbi s squam ger us 0. 0000 0. 0000
25 Bryozoans, other 9. 7000 9. 0807
25 Di aperoeci a californica 4.8000 5. 5396
2° Tuni cat es 3. 3000 3. 7997
2° M scel | aneous invertebrates 11. 8000 10. 8858
z: Bare substrate 9. 9000 9. 8287

Rock 80. 4000 17. 2554



LOCATION 5 SANTA ROSA | SLAND -

25
25
25

Cobbl e
Sand

RODES REEF

6. 9000

12. 7000

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

144

12
12
12
12
12
12
12
12
12
12
12
12

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

[EEN
H O

O O O W Pk ®©® O N P

2.7708

. 1667
. 4167
. 8333
. 1667
. 5000
7500
. 1667
. 0000
0833
. 1667
. 0000
. 0000

6. 8572

©O ©O © N B N O N P ® O P

13. 8617

5.0421

. 6422
. 6686
2333
. 8007
. 9077
8660
. 5166
. 1282
2344
. 3892
. 0000
0000



LOCATION 5 SANTA ROSA | SLAND -

RODES REEF

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day)

Cases
Chroni s punctipinnis adult
12

910709
4

911002
8

Chrom s punctipinnis juvenile
12

910709
4

911002
8

Oxyjulis californica adult
12

910709
4

911002
8

Oxyjulis californica juvenile
12

910709
4

911002
8

Sebast es nystinus adult
12

910709
4

911002
8

Sebastes nystinus juvenile
12

910709
4

911002
8

Sebast es serranoi des adult
12

910709
4

911002
8

Mean

1.

13.
22.

1667

. 5000
. 5000

. 0000
. 0000
. 0000

. 4167
. 2500
. 5000

. 0000
. 0000
. 0000

. 0833
. 0000
. 1250

7500
7500

. 2500

. 5000
. 5000
. 0000

46

Std Dev
1.6422
0.5774
1.9272

0. 0000
0. 0000
0. 0000

0. 6686
0. 5000
0. 7559

0. 0000
0. 0000
0. 0000

0. 9003
0. 8165
0. 9910

8.2145
6.2383
4. 4641

1.1677
1.7321
0. 0000



LOCATION 5 SANTA ROSA | SLAND -

Sebast es serranoi des juvenile
12

910709
4

911002
8

Sebastes atrovirens adult
12

910709
4

911002
8

Sebastes atrovirens juvenile
12

910709
4

911002
8

Par al abrax cl at hratus adul t
12

910709
4

911002
8

Par al abrax clathratus juvenile
12

910709
4

911002
8

Sem cossyphus pul cher mal e

910709
4

911002
8

Sem cossyphus pul cher female

910709
4

911002
8

Enbi ot oca jacksoni adult
12

910709
4

RODES REEF

. 6667
. 7500
. 1250

. 4167
. 0000
. 6250

. 0833
. 0000
. 1250

. 7500
. 7500
. 7500

. 0000
. 0000
. 0000

. 2500
. 0000
. 8750

. 9167
. 7500
. 5000

. 0000
. 7500

. 9847
. 9574
. 3536

. 9375
. 1602
. 7440

. 2887
. 0000
. 3536

. 8660
. 9574
. 8864

. 0000
. 0000
. 0000

L4222
. 8165
. 2464

. 1515
. 8930
. 1381

. 1282
. 5000

47



LOCATION 5 SANTA ROSA | SLAND -

911002
8

Embi ot oca | acksoni juvenile
12

910709
4

911002
8

Embi otoca |l ateralis adult
12

910709
4

911002
8

Embi ot oca | ateralis juvenile
12

910709
4

911002
8

Danmal i cht hys vacca adul t
12

910709
4

911002
8

Danal i cht hys vacca juvenile
12

910709
4

911002
8

Hypsypops rubi cundus adult
12

910709
4

911002
8

Hypsypops rubi cundus juvenile
12

910709
4

911002
8

Grella nigricans adult

RODES REEF

. 1250

. 0000
. 0000
. 0000

. 7500
. 2500
. 5000

. 3333
. 0000
. 5000

. 1667
. 2500
. 1250

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000

. 9910

. 0000
. 0000
. 0000

. 1382
. 9574
. 1952

. 7233
. 6330
. 0690

. 3892
. 5000
. 3536

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000

48



LOCATION 5 SANTA ROSA | SLAND -
12
910709
4
911002
8

Grella nigricans juvenile
12

910709
4

911002
8

RODES REEF

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

49



LOCATION 5 SANTA ROSA | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Tet hya aurantia

(cases) N= 64
< 10 0.0
10 - 19 1. 6%
20 - 29 3.1%
30 - 39 1. 6%
40 - 49 20. 3%
50 - 59 17. 2%
60 - 69 18. 8%
70 - 79 14. 1%
80 - 89 9. 4%
90 - 99 4. 7%
> 99 7.8%
mn size (M 19
max size (nmm 112
nmean 65
node 46

Megat hura crenul ata

(cases) N= 14
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 0.0
40 - 49 0.0
50 - 59 0.0
60 - 69 0.0
70 - 79 14. 3%
80 - 89 28. 6%
90 - 99 50. 0%
100 - 109 7.1%
110 - 119 0.0
> 119 0.0
mn size (M) 78
max size (mm 107
nmean 89
node 90

RODES REEF

Patiria mniata

(cases) N= 56
< 10 0.0
10 - 19 1.8%
20 - 29 8. 9%
30 - 39 19. 6%
40 - 49 14. 3%
50 - 59 5. 4%
60 - 69 23. 2%
70 - 79 23.2%
80 - 89 3.6%
90 - 99 0.0
> 99 0.0
mn size (mm 16
max size (nm 88
nean 54
node 70

Pi sast er gi gant eus

(cases) N= 34
< 20 0.0
20 - 39 5. 9%
40 - 59 23.5%
60 - 79 41. 2%
80 - 99 20. 6%
100 - 119 8. 8%
120 - 139 0.0
140 - 159 0.0
160 - 179 0.0
180 - 199 0.0
200 - 219 0.0
220 - 239 0.0
240 - 259 0.0
260 - 279 0.0
280 - 299 0.0
> 299 0.0
mn size (nmm 34
max size (nmm 111
mean 70
node 54

Pycnopodi a heli ant hoi des

(cases) N= 57
< 20 0.0
20 - 39 17. 5%
40 - 59 10. 5%
60 - 79 15. 8%
80 - 99 15. 8%
100 - 119 3.5%
120 - 139 3.5%
140 - 159 8.8%
160 - 179 8. 8%
180 - 199 5.3%
200 - 219 5.3%
220 - 239 5.3%
>239 0.0

mn size (nmm 20
max size (nmm 231
mean 104
node 32

St rongyl ocent r ot us pur purat us

50



LOCATION 5 SANTA ROSA | SLAND - RODES REEF 51

Strongyl ocentrotus franci scanus

(cases) N= 110
<5 0.0 (cases) N= 120
5-9 0.0 <5 0.0
10 - 14 . 9% 5-9 0.0
15 - 19 0.0 10 - 14 2.5%
20 - 24 . 9% 15 - 19 3.3%
25 - 29 3.6% 20 - 24 2.5%
30 - 34 11. 8% 25 - 29 2.5%
35 - 39 17. 3% 30 - 34 . 8%
40 - 44 19. 1% 35 - 39 0.0
45 - 49 18. 2% 40 - 44 5. 0%
50 - 54 15. 5% 45 - 49 5. 8%
55 - 59 8. 2% 50 - 54 5. 0%
60 - 64 3.6% 55 - 59 7.5%
65 - 69 . 9% 60 - 64 7.5%
70 - 74 0.0 65 - 69 11. 7%
75 - 79 0.0 70 - 74 10. 0%
80 - 84 0.0 75 - 79 10. 0%
85 - 90 0.0 80 - 84 10. 0%
90 - 94 0.0 85 - 90 6. 7%
95 - 99 0.0 90 - 94 4. 2%
100 - 104 0.0 95 - 99 1. 7%
105 - 109 0.0 100 - 104 . 8%
> 109 0.0 105 - 109 1. 7%
mn size (M) 12 > 109 . 8%
max size (mm 68 mn size (nm 12
nmean 44 max size (nmm 119
node 39 nean 64
node 80

Macrocystis pyrifera nunbers of stipes.

Macrocystis pyrifera hol df ast di aneters.

(cases) N= 100
<3 2.0% (cases) N= 100
3-5 12. 0% <6 6. 0%
6 -8 26. 0% 6 - 11 50. 0%
9 -11 26. 0% 12 - 17 19. 0%
12 - 14 14. 0% 18 - 23 5. 0%
15 - 17 7. 0% 24 - 29 4. 0%
18 - 20 2. 0% 30 - 35 7.0%
21 - 23 2. 0% 36 - 41 3. 0%
24 - 26 2. 0% 42 - 47 3. 0%
27 - 29 5. 0% 48 - 53 3. 0%
30 - 32 0.0 54 - 59 0.0
33 - 35 0.0 60 - 65 0.0
36 - 38 0.0 66 - 71 0.0
39 - 41 0.0 72 - 77 0.0
42 - 44 1. 0% 78 - 83 0.0
>44 1. 0% 84 - 89 0.0
m n nunber 1 >89 0.0
max nunber 47 mn width (cm 3
nmean 11 max width (cm 52
node 9 mean 15
node 7



LOCATION 5 SANTA ROSA | SLAND - RODES REEF

1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es

Cases

Macrocystis pyrifera adult
20

Ei senia arborea
20

Pt erygophora californica
20

Lam naria farl ow
20

Macrocystis pyrifera juvenile
20

Macrocystis pyrifera all
20

Cypraea spadi cea
20

Astraea undosa
20

Patiria mniata
20

Pi sast er gi gant eus
20

Strongyl ocentrotus franci scanus
20

St rongyl ocent rot us purpuratus
20

Par asti chopus parvi nensi s
20

Styel a nonteryensi s
20

Lyt hrypnus dal |
20

Coryphopt erus ni chol si i
20

Al | ocl i nus hol deri
20

Mean

0. 9250
0. 2000
0.1750
0. 0500
2.6750
3. 6000
0. 3000
0. 0500
1. 9250
0. 2500

0. 5000
16. 5750

0. 9500
0. 0500
0. 0000
0.5750
0. 0000

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

12

Al l opora californica
12

Tealia | of otensis
12

Lophogorgi a chilensis

12

0. 0139
0. 0153
0. 0014
0.

1625

21.

o O O o

© o »r o o o 9 o 9O o »~

© © o o ©

Std Dev

. 1154
. 7847
. 4667
. 1539

1028
8817

. 4702
. 1539
. 7938
. 3804

9319
4864
9018

. 1539
. 0000

2447

. 0000

. 0139
. 0166
. 0048
. 0817



LOCATION 6 SANTA CRUZ | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muricea fruticosa

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

0

o © o o o o o o o o o

GULL | SLAND

. 0014

. 0000
. 0000

. 0000
. 0000
. 0000
. 0250

. 0458

. 0125

. 0014

0083
. 5500

. 0048
. 0000
. 0000
. 0000
. 0000
. 0000
. 0219
. 0294
. 0161
. 0048

0112

. 6271



LOCATION 6 SANTA CRUZ | SLAND -

1991 RANDOM PO NT CONTACT DATA:

Cases

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Speci es

Green Al gae
M scel | aneous brown al gae

Desnmarestia spp

Lam naria farl ow

Cystoseira spp.

GULL | SLAND
MEAN PERCENT COVER

Mean

1.9000
1. 8000
0. 0000
0. 5000
0. 4000

Macrocysti s, Eisenia, Pterygophora 24.9000

M scel | aneous red al gae 15. 7000
Articul ated coralline al gae 2.1000
Crustose coralline al gae 49. 7000

Celidium spp

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl li a el egans

Astrangi a | ajol | aensi s

0. 2000
0. 0000
0. 2000
1.6000
4. 6000
4. 8000
1.6000
2
0
0
9
6
1

Di opatra ornata . 2000
Phr agmat opona cal i fornica . 0000
Ser pul orbi s squam ger us . 0000
Bryozoans, other . 6000
Di aperoeci a californica . 8000
Tuni cat es . 3000
M scel | aneous invertebrates 12. 8000

Bare substrate

5. 6000

2
2
0
2
1
22.

10

3
17

54
Std Dev

. 4238
. 7500
. 0000
. 0412
. 3844
4824
. 8138
. 2819
. 2651
. 6922
. 0000
. 6922
. 1506
. 2381
. 8369
. 6887
. 2279
0000
0000
. 8621

. 3408

. 2958
. 5457
. 5097



LOCATION 6 SANTA CRUZ | SLAND -

25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

GULL | SLAND

92. 9000

2.2000

4. 9000

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

©O O B O B P O LB O N4 O N

1.9444

3333
. 5833
. 0000
6667
. 3333
. 5000
0833
. 8333
5000
. 4167
. 5000
. 5833

11. 1262
4.6949
8. 8530

3.9344

. 5473
. 1645
. 2223
6513
. 8876
L7977
9003
. 0299
. 9045
2401
. 5222

m O B O B O O O O U kr ©

. 1645

55



LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean
Cases
Chroni s punctipinnis adult 7.0000
12
910917 19. 5000
4
911017 0. 7500
8
Chrom s punctipinnis juvenile 0. 3333
12
910917 0. 0000
4
911017 0. 5000
8
Oxyjulis californica adult 0. 5833
12
910917 1. 5000
4
911017 0. 1250
8
Oxyjulis californica juvenile 0. 0000
12
910917 0. 0000
4
911017 0. 0000
8
Sebast es nystinus adult 0. 5833
12
910917 0. 0000
4
911017 0. 8750
8
Sebastes nystinus juvenile 6.4167
12
910917 12. 0000
4
911017 3.6250
8
Sebast es serranoi des adult 0. 0000
12
910917 0. 0000
4
911017 0. 0000

8

56

Std Dev
9. 7608
5.8023
1.1650

0. 6513
0. 0000
0. 7559

1.1645
1.7321
0. 3536

0. 0000
0. 0000
0. 0000

0. 6686
0. 0000
0. 6409

5.4848
6.2716
1.9226

0. 0000
0. 0000
0. 0000



LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND

Sebast es serranoi des juvenile 0. 6667 0.6513

12
910917 0. 5000 0.5774

4
911017 0. 7500 0.7071

8
Sebastes atrovirens adult 1.3333 0. 8876

12
910917 1. 5000 1.2910

4
911017 1. 2500 0.7071

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910917 0. 0000 0. 0000

4
911017 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 0. 4167 0. 7930

12
910917 0. 0000 0. 0000

4
911017 0. 6250 0.9161

8
Par al abrax clathratus juvenile 0. 0833 0. 2887

12
910917 0. 0000 0. 0000

4
911017 0. 1250 0. 3536

8
Sem cossyphus pul cher mal e 0. 3333 0. 6513

12
910917 0. 7500 0. 9574

4
911017 0. 1250 0. 3536

8
Sem cossyphus pul cher female 0. 7500 0. 9653
910917 1. 0000 1.1547

4
911017 0. 6250 0.9161

8
Enbi ot oca jacksoni adult 1.3333 1.0731

12
910917 1. 5000 1. 0000

4

911017 1. 2500 1.1650



LOCATION 6 SANTA CRUZ | SLAND -

8

Embi ot oca | acksoni juvenile
12

910917
4

911017
8

Embi otoca |l ateralis adult
12

910917
4

911017
8

Embi ot oca | ateralis juvenile
12

910917
4

911017
8

Danmal i cht hys vacca adul t
12

910917
4

911017
8

Danual i cht hys vacca juvenile
12

910917
4

911017
8

Hypsypops rubi cundus adult
12

910917
4

911017
8

Hypsypops rubi cundus juvenile
12

910917
4

911017
8

Grella nigricans adult
12

GULL | SLAND

. 5000
. 0000
. 7500

. 5000
. 2500
. 1250

. 0000
. 0000
. 0000

. 9167
. 0000
. 8750

. 5000
. 0000
. 7500

. 5000
. 5000
. 5000

. 0000
. 0000
. 0000

. 5833

L7977
. 0000
. 8864

. 9045
. 2583
. 3536

. 0000
. 0000
. 0000

. 0836
. 8165
. 2464

L7977
. 0000
. 8864

. 5222
. 5774
. 5345

. 0000
. 0000
. 0000

. 1645

58



LOCATION 6 SANTA CRUZ | SLAND -

4
8

Grella nigricans juvenile

910917
911017

12
4
8

910917
911017

GULL | SLAND

0. 7500
0. 5000

0. 0000
0. 0000
0. 0000

1.5000
1.0690

0. 0000
0. 0000
0. 0000

59



LOCATION 6 SANTA CRUZ | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Kelletia kelletii

(cases) N= 40
< 40 0.0
40 - 49 5. 0%
50 - 59 0.0
60 - 69 0.0
70 - 79 0.0
80 - 89 20. 0%
90 - 99 37.5%
100 - 109 27. 5%
110 - 119 10. 0%
120 - 129 0.0
130 - 139 0.0
140 - 149 0.0
> 149 0.0
mn size (mm 47
max size (mm 114
mean 95
node 102

Megat hura crenul ata

(cases) N= 38
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 0.0
40 - 49 0.0
50 - 59 5.3%
60 - 69 39. 5%
70 - 79 28. 9%
80 - 89 26. 3%
90 - 99 0.0
100 - 109 0.0
110 - 119 0.0
> 119 0.0
mn size (mm 57
max size (mm 88
nean 72
node 68

Pycnopodi a hel i ant hoi des

(cases) N= 10
< 20 40. 0%
20 - 39 0.0
40 - 59 0.0
60 - 79 0.0
80 - 99 0.0
100 - 119 0.0
120 - 139 0.0
140 - 159 0.0
160 - 179 0.0
180 - 199 0.0
200 - 219 20. 0%
220 - 239 10. 0%
240 - 259 20. 0%
260 - 279 10. 0%
> 279 0.0
mn size (M) 3
max size (mm 276
nmean 140

node 200

| SLAND

Patiria mniata

(cases) N= 58
< 10 0.0
10 - 19 5.2%
20 - 29 19. 0%
30 - 39 19. 0%
40 - 49 15. 5%
50 - 59 19. 0%
60 - 69 17. 2%
70 - 79 5.2%
80 - 89 0.0
90 - 99 0.0
> 99 0.0
mn size (mm 17
max size () 75
nean 44
node 29

Pi sast er gi gant eus

(cases) N= 39
< 20 5.1%
20 - 39 10. 3%
40 - 59 5. 1%
60 - 79 23. 1%
80 - 99 43. 6%
100 - 119 12. 8%
120 - 139 0.0
140 - 159 0.0
160 - 179 0.0
180 - 199 0.0
200 - 219 0.0
220 - 239 0.0
240 - 259 0.0
260 - 279 0.0
280 - 299 0.0
> 299 0.0
mn size (nmm 3
max size (nmm 116
nmean 73
node 84
Lyt echi nus ananesus

(cases) N= 135
<5 0.0
5-9 1.5%
10 - 14 13. 3%
15 - 19 45. 9%
20 - 24 34. 8%
25 - 29 3. 7%
30 - 34 . 7%
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
> 49 0.0
mn size (nm 6
max size (nmm 30
nmean 18
node 17



LOCATION 6 SANTA CRUZ | SLAND -

Strongyl ocentrotus franci scanus

(cases) N= 129
<5 0.0
5-9 7.8%
10 - 14 17. 1%
15 - 19 17. 1%
20 - 24 7.0%
25 - 29 4. 7%
30 - 34 11. 6%
35 - 39 5. 4%
40 - 44 10. 1%
45 - 49 5.4%
50 - 54 7.0%
55 - 59 3.1%
60 - 64 3.1%
65 - 69 . 8%
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 0.0
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (mm 5
max size (mm 66
nean 28
node 10

Macrocystis pyrifera nunbers of stipes.

(cases) N= 84
< 3 2. 4%
3-5 9. 5%
6 -8 26. 2%
9 -11 27. 4%
12 - 14 19. 0%
15 - 17 9. 5%
18 - 20 2. 4%
21 - 23 2.4%
24 - 26 0.0
27 - 29 0.0
30 - 32 0.0
33 - 35 1.2%
36 - 38 0.0
39 - 41 0.0
42 - 44 0.0
>44 0.0
m n nunber 2
max nunber 35
mean 10
node 8

| SLAND

St rongyl ocentr ot us pur purat us
(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

50 - 54

55 - 59

60 - 64

65 - 69

70 - 74

75 - 79

80 - 84

85 - 90

90 - 94

95 - 99

100 - 104
105 - 109

> 109

mn size (nm
max size (nmm
mean

node

Macrocystis pyrifera hol df ast di ameters

(cases) N=
<6

6 - 11

12 - 17

18 - 23

24 - 29

30 - 35

36 - 41

42 - 47

48 - 53

54 - 59

60 - 65

66 - 71

72 - 77

78 - 83

84 - 89

>89

mn wdth (cm
max width (cm
nmean

node

OCOoOArN

16.
17.
15.
16.

NNN B
PO UIWN O

CooooorkrRAA

116
0.0
. 6%
. 3%
. 0%
. 5%
4%
2%
5%
4%
. 8%

3%

;o CPCPLLOLOOLOoLo.
NUIOOOO0O00000O0O0O

N W
anN

84

.0

. 4%
. 1%
. 0%
. 2%
. 4%
. 8%

8%
2%
2%



LOCATION 6 SANTA CRUZ | SLAND - GULL | SLAND

Lophogor gi a chil ensi s hei ghts. Lophogorgi a chil ensis wi dths.
(cases) N= 70 (cases) N= 70
<5 0.0 <5 2.9%
5-8 1.4% 5-8 14. 3%
9 - 12 2. 9% 9 - 12 15. 7%
13 - 16 5.7% 13 - 16 17. 1%
17 - 20 7. 1% 17 - 20 8. 6%
21 - 24 15. 7% 21 - 24 11. 4%
25 - 28 12. 9% 25 - 28 5.7%
29 - 32 15. 7% 29 - 32 5. 7%
33 - 36 11. 4% 33 - 36 4. 3%
37 - 40 11. 4% 37 - 40 2. 9%
41 - 44 4, 3% 41 - 44 1.4%
45 - 48 0.0 45 - 48 1.4%
49 - 52 1.4% 49 - 52 1.4%
53 - 56 4. 3% 53 - 56 0.0
57 - 60 0.0 57 - 60 2.9%
61 - 64 1.4% 61 - 64 1.4%
65 - 68 0.0 65 - 68 0.0
69 - 72 4.3% 69 - 72 1.4%
73 - 76 0.0 73 - 76 0.0
77 - 80 0.0 77 - 80 1.4%
81 - 84 0.0 81 - 84 0.0
85 - 88 0.0 85 - 88 0.0
89 - 92 0.0 89 - 92 0.0
93 - 96 0.0 93 - 96 0.0
97 - 100 0.0 97 - 100 0.0
>100 0.0 >100 0.0
mn height (cm 8 mn width (cm 4
max hei ght (cm 72 max width (cm 79
mean 31 mean 22
node 23 node 10
Al I opora californica heights. Al | opora californica w dths.

(cases) N= 49 (cases) N= 49
< 22. 4% <3 14. 3%
3-4 10. 2% 3-4 12. 2%
5-6 20. 4% 5-6 6.1%
7- 8 16. 3% 7 - 8 2. 0%
9 - 10 12. 2% 9 - 10 16. 3%
11 - 12 12. 2% 11 - 12 10. 2%
13 - 14 2. 0% 13 - 14 0.0
15 - 16 0.0 15 - 16 10. 2%
17 - 18 2. 0% 17 - 18 2.0%
19 - 20 0.0 19 - 20 6. 1%
21 - 22 0.0 21 - 22 8.2%
23 - 24 2. 0% 23 - 24 0.0
25 - 26 0.0 25 - 26 4. 1%
27 - 28 0.0 27 - 28 0.0
29 - 30 0.0 29 - 30 6.1%
>30 0.0 >30 2. 0%
mn height (cm 1 mn width (cm 1
max hei ght (cm 23 max width (cm 35
mean 7 mean 12
node 1 node 10



LOCATION 7

1991 QUADRAT DATA: MEAN NUMBER PER M

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

1991

12
12
12
12

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all

Cypraea spadi cea

Astraea undosa

Patiria mni ata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvi nensi s

Styel a nonteryensi s

Lyt hrypnus dal |

Cor yphopt erus ni chol si i

Al 'l ocl i nus hol deri

SANTA CRUZ | SLAND - FRY'S HARBOR

Mean

0. 0000
0. 0000
0. 1250
0. 1000
0. 1250
0. 1250
0. 6250
0. 0250
1.4000
0. 3000
1.5750
4. 7500
1.9750
0. 0000
2.3250
2.5000
0.1250

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al | opora californica

Tealia | ofotensi s

Lophogorgi a chil ensi s

Muricea fruticosa

0139

0.

0. 0000
0. 0000
0. 1181
0.

0042

Std Dev

0. 0000
0. 0000
0.3193
. 2616
. 2751
. 2751
. 7048
. 1118
. 1192
. 3403
2081
. 5072
. 9931
. 0000
. 1660
. 2302

o N N O O U0 N o b o o O O o

. 2221

. 0156
. 0000
. 0000
. 1366

o O o O o

. 0144

63

Cases



LOCATION 7

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

SANTA CRUZ | SLAND -

Lyt echi nus ananesus

0.

N © O o o o o o o O

FRY' S HARBOR

0000

. 0000
. 0000
. 0014
. 0000
. 0139
. 1903
. 0042
. 0042

0000

. 2042

N O O O O O o O o O o

. 0000
. 0000
. 0000
. 0048
. 0000
. 0340
. 1278
. 0104
. 0075

0000

. 6313



LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR 65
1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev Cases

Green Al gae 1.7000 2. 0052
25 M scel | aneous brown al gae 0. 4000 1. 3844
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 0. 4000 1.1815
25 Cystoseira spp. 0. 0000 0. 0000
25 Macrocysti s, Eisenia, Pterygophora 0.0000 0. 0000
25 M scel | aneous red al gae 10. 2000 10. 2804
25 Articul ated coralline al gae 0. 9000 1.4216
25 Crustose coralline al gae 28. 9000 12. 3550
25 Cel i di um spp. 0. 0000 0. 0000
25 G gartina spp. 0. 0000 0. 0000
25 M scel | aneous pl ants 0. 1000 0. 5000
25 Sponges 0. 7000 1. 1456
25 Corynactis californica 1. 3000 1.7854
25 Bal anophyl li a el egans 0. 5000 1. 0206
25 Astrangi a | ajol | aensi s 30. 1000 10. 8609
25 Di opatra ornata 0. 4000 1.1815
25 Phr agmat opona cal i fornica 0. 0000 0. 0000
25 Ser pul orbi s squam ger us 0. 0000 0. 0000
25 Bryozoans, other 5. 5000 4.4488
25 Di aperoeci a californica 3.9000 4. 4535
25 Pachyt hyone rubra 15. 5000 20. 4761
2° Tuni cat es 0. 3000 0. 8292
z: M scel | aneous invertebrates 13. 9000 8.2941

Bare substrate 9. 8000 7.9359



LOCATION 7

25
25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

SANTA CRUZ | SLAND -

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

77.8000
15. 3000
6. 8000

33. 2639

358.

O w O ©o Ww

10.

o B LB O P

FRY' S HARBOR

6667

. 9167
. 7500
. 7500
. 8333
. 5000

9167

. 9167
. 0000
. 0000
. 5833
. 3333

22.9506
20. 5816
9. 9352

137. 1031

343. 6241
9752
. 9444
L4222
6227
. 8964
2950
0836
. 0000
. 8528
5050

© P O O Fr b W N P N P

. 6513

66



LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev

Cases
Chroni s punctipinnis adult 97. 6667 100. 4900

12
910710 47. 7500 22. 3961

4
911001 122. 6250 116. 2669

8
Chrom s punctipinnis juvenile 261. 0000 359. 7552

12
910710 683. 7500 337.5741

4
911001 49. 6250 36. 8159

8
Oxyjulis californica adult 1.6667 1. 4355

12
910710 1. 0000 2. 0000

4
911001 2. 0000 1.0690

8
Oxyjulis californica juvenile 2. 2500 2.1794

12
910710 4. 0000 1. 8257

4
911001 1.3750 1.8468

8
Sebast es nystinus adult 0. 0000 0. 0000

12
910710 0. 0000 0. 0000

4
911001 0. 0000 0. 0000

8
Sebastes nystinus juvenile 9. 7500 7.9444

12
910710 18. 7500 7.8049

4
911001 5. 2500 1.9086

8
Sebast es serranoi des adult 0. 4167 0. 7930

12
910710 1. 2500 0. 9574

4
911001 0. 0000 0. 0000

8



LOCATION 7 SANTA CRUZ | SLAND -

Sebast es serranoi des juvenile

12
910710

4
911001

8

Sebastes atrovirens adult
12

910710
4

911001
8

Sebastes atrovirens juvenile
12

910710
4

911001
8

Par al abrax cl at hratus adul t
12

910710
4
911001
8
Par al abrax clathratus juvenile
12
910710
4
911001
8
Sem cossyphus pul cher mal e
910710
4
911001
8

Sem cossyphus pul cher female

910710
4

911001
8

Enbi ot oca jacksoni adult
12

910710
4

FRY' S HARBOR

ol

10.
13.

o o © N B Pk

. 3333
. 0000
. 0000

. 8333
. 0000
. 2500

. 0000
. 0000
. 0000

. 6667
. 5000
. 7500

8333

. 0000
. 2500

7500

. 5000
. 8750

1667
2500

. 6250

. 9167
. 5000

O O O B =B Bk w

I

. 7785
. 1547
. 0000

. 6227
. 8165
. 9086

. 0000
. 0000
. 0000

. 3121
. 0817
. 3700

. 2673
. 4142
. 0351
. 8660
. 5774
. 9910

. 4890
. 8496
. 8468

. 0836
. 5774



LOCATION 7 SANTA CRUZ | SLAND -

911001
8

Embi ot oca | acksoni juvenile
12

910710
4

911001
8

Embi otoca |l ateralis adult
12

910710
4

911001
8

Embi ot oca | ateralis juvenile
12

910710
4

911001
8

Danmal i cht hys vacca adul t
12

910710
4

911001
8

Danal i cht hys vacca juvenile
12

910710
4

911001
8

Hypsypops rubi cundus adult
12

910710
4

911001
8

Hypsypops rubi cundus juvenile
12

910710
4

911001
8

Grella nigricans adult

FRY' S HARBOR

2.

1250

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 5000
. 2500

. 0000
. 0000
. 0000

. 5833
. 2500
. 2500

. 0000
. 0000
. 0000

. 3333

. 2464

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 8528
. 5774
. 8864

. 0000
. 0000
. 0000

. 5050
. 8930
. 2817

. 0000
. 0000
. 0000

. 6513

69



LOCATION 7 SANTA CRUZ | SLAND -
12
910710
4
911001
8

Grella nigricans juvenile
12

910710
4

911001
8

FRY' S HARBOR
0. 7500
0.1250

0. 0000
0. 0000
0. 0000

0. 9574
0. 3536

0. 0000
0. 0000
0. 0000

70



LOCATION 7 SANTA CRUZ | SLAND - FRY'S HARBOR
1991 Sl ZE FREQUENCY DI STRI BUTI ONS

Megat hura crenul at a Patiria mniata
(cases) N= 35 (cases) N= 52
< 10 0.0 < 10 0.0
10 - 19 0.0 10 - 19 1. 9%
20 - 29 0.0 20 - 29 3.8%
30 - 39 0.0 30 - 39 15. 4%
40 - 49 0.0 40 - 49 11. 5%
50 - 59 11. 4% 50 - 59 28. 8%
60 - 69 28. 6% 60 - 69 25. 0%
70 - 79 57. 1% 70 - 79 13. 5%
80 - 89 2. 9% 80 - 89 0.0
90 - 99 0.0 90 - 99 0.0
100 - 109 0.0 > 99 0.0
110 - 119 0.0 mn size (mm 19
> 119 0.0 max size () 79
mn size (M) 55 nmean 54
max size (mm 81 node 53
nmean 70
node 77

Pi sast er gi gant eus
H nni tes gi gant eus (cases) N= 73

< 20 0.0
(cases) N= 31 20 - 39 0.0
< 10 0.0 40 - 59 1. 4%
10 - 19 0.0 60 - 79 1. 4%
20 - 29 3.2% 80 - 99 8.2%
30 - 39 0.0 100 - 119 28. 8%
40 - 49 16. 1% 120 - 139 28. 8%
50 - 59 16. 1% 140 - 159 13. 7%
60 - 69 19. 4% 160 - 179 9. 6%
70 - 79 6. 5% 180 - 199 6. 8%
80 - 89 22. 6% 200 - 219 1. 4%
90 - 99 6. 5% 220 - 239 0.0
100 - 109 3.2% 240 - 259 0.0
110 - 119 3.2% 260 - 279 0.0
120 - 129 0.0 280 - 299 0.0
130 - 139 3.2% > 299 0.0
140 - 149 0.0 mn size (nmm 51
> 149 0.0 max size (nmm 202
mn size (mm 27 nmean 130
max size (mm 131 node 122
nmean 71
node 67

Lyt echi nus ananmesus

(cases) N= 132
<5 0.0
5-9 0.0
10 - 14 1. 5%
15 - 19 39. 4%
20 - 24 51. 5%
25 - 29 7.6%
30 - 34 0.0
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
> 49 0.0
mn size (M) 14
max size (mm 28
nmean 20

node 21



LOCATION 7 SANTA CRUZ | SLAND -

Strongyl ocentrotus franci scanus

(cases) N= 83
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 0.0
20 - 24 3. 6%
25 - 29 6. 0%
30 - 34 3. 6%
35 - 39 3. 6%
40 - 44 13. 3%
45 - 49 8. 4%
50 - 54 9. 6%
55 - 59 3. 6%
60 - 64 9. 6%
65 - 69 7.2%
70 - 74 8. 4%
75 - 79 2. 4%
80 - 84 3. 6%
85 - 90 3. 6%
90 - 94 3. 6%
95 - 99 4. 8%
100 - 104 1.2%
105 - 109 1. 2%
> 109 1.2%
mn size (mm 20
max size (mm 121
mean 60
node 43

Lophogor gi a chil ensi s hei ghts.

(cases) N= 40
<5 0.0
5- 8 0.0
9 - 12 5. 0%
13 - 16 15. 0%
17 - 20 15. 0%
21 - 24 12.5%
25 - 28 2.5%
29 - 32 5. 0%
33 - 36 7.5%
37 - 40 15. 0%
41 - 44 0.0
45 - 48 15. 0%
49 - 52 2. 5%
53 - 56 2.5%
57 - 60 0.0
61 - 64 0.0
65 - 68 2.5%
69 - 72 0.0
73 - 76 0.0
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
>100 0.0
mn height (cm 10
max hei ght (cm 65
nmean 30

node 40

FRY' S HARBOR

St rongyl ocent r ot us pur pur at us

(cases) N= 1
<5 0.
5-9 0
10 - 14 1.
15 - 19 11.
20 - 24 12.
25 - 29 20.
30 - 34 24,
35 - 39 16.
40 - 44 7.
45 - 49 8.
50 - 54 0.
55 - 59 0.
60 - 64 1.
65 - 69 0.
70 - 74 0.
75 - 79 0.
80 - 84 0.
85 - 90 0.
90 - 94 0.
95 - 99 0.
100 - 104 0.
105 - 109 0.
> 109 0.
mn size (nm

max size (nmm

mean

node

Lophogorgi a chil ensis wi dths.

(cases) N= 4
<5 0.0
5-8 5.0
9 - 12 5.0
13 - 16 7.5
17 - 20 17.5
21 - 24 17.5
25 - 28 5.0
29 - 32 10.0
33 - 36 5.0
37 - 40 2.5
41 - 44 2.5
45 - 48 5.0
49 - 52 5.0
53 - 56 0.
57 - 60 5.0
61 - 64 2.5
65 - 68 2.5
69 - 72 0.0
73 - 76 2.5
77 - 80 0.0
81 - 84 0.0
85 - 88 0.0
89 - 92 0.0
93 - 96 0.0
97 - 100 0.0
>100 0.0
mn width (cm 5
max width (cm 75
mean 30
node 30

00
0
.0
0%
0%
0%
0%
0%
0%

2
EESES

o= o
NbOOOOOOOOOOO\OO
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LOCATION 8 SANTA CRUZ | SLAND -

1991 QUADRAT DATA: MEAN NUMBER PER M

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

1991

12
12
12
12

Speci es

Macrocystis pyrifera adult

Ei seni a ar bor ea

Pt erygophora californica

Lam naria farl ow

Macrocystis pyrifera juvenile

Macrocystis pyrifera all

Cypraea spadi cea

Astraea undosa

Patiria mni ata

Pi sast er gi gant eus

Strongyl ocentrotus franci scanus

Strongyl ocentrotus purpuratus

Par asti chopus parvi nensi s

Styel a nonteryensi s

Lyt hrypnus dal |

Cor yphopt erus ni chol si i

Al 'l ocl i nus hol deri

PELI CAN BAY

Mean

0. 0000
0. 0000
0. 0000
0. 0250
0. 0250
0. 0250
0. 0000
0. 8750
0. 0750
0. 0750
2.2250
8. 7000
0. 4250
0. 0000
2.5500
7.0750
0. 0500

BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

Al | opora californica

Tealia | ofotensi s

Lophogorgi a chil ensi s

Muricea fruticosa

0042

0.

0. 0000
0. 0000
0. 0486
0.

0000

Std Dev

P o o o o O © o oo o o

11.

o W p o o

o O o O o

. 0000
. 0000
. 0000
. 1118

. 1118

. 1118
. 0000
. 9014
. 2447
. 1832
8459
8025

. 3726

. 0000
. 3221

. 2088

. 1539

. 0075

. 0000
. 0000
. 0479
. 0000

73

Cases



LOCATION 8 SANTA CRUZ | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

PELI CAN BAY
0.

o © o o o o o o o o

0000

. 0000
. 0000
. 0000
. 0000
. 0167
. 0125
. 0278
. 0306

0028

. 0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0174
. 0190
. 0239
. 0292

0065

. 0000



LOCATION 8 SANTA CRUZ | SLAND -

1991 RANDOM PO NT CONTACT DATA:

Cases

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Speci es

Green Al gae
M scel | aneous brown al gae

Desnmarestia spp

Lam naria farl ow

Cystoseira spp.

PELI CAN BAY
MEAN PERCENT COVER

Mean

9. 4000
7.0000
0.1000
0. 0000
0. 0000

Macrocysti s, Eisenia, Pterygophora 0.0000

M scel | aneous red al gae 8. 4000
Articul ated coralline al gae 0. 5000
Crustose coralline al gae 34. 9000
Cel i di um spp. 0. 0000
G gartina spp. 0. 0000
M scel | aneous pl ants 10. 2000

Sponges

Corynactis californica

Bal anophyl li a el egans

Astrangi a | ajol | aensi s

0. 5000
2.4000
0. 2000
9.1000
0.
0.

Di opatra ornata 1000
Phr agmat opona cal i fornica 0000
Ser pul orbi s squam ger us 1. 0000
Bryozoans, other 2.0000
Di aperoeci a californica 0. 0000
Tuni cat es 0. 3000
M scel | aneous invertebrates 18. 9000
Bare substrate 31.9000

O O o ™ N

75

Std Dev

. 5443

4471

. 5000

0000

. 0000

0. 0000

4.

[EEN
N

=
|_\

© b O p P O O ® O N N ® O O

5000

. 2500
. 8995
. 0000
. 0000
. 9245
. 0412
. 8395
. 6922
. 4096
. 5000

0000

. 7678
. 3936
. 0000
. 0992
. 1024
. 3486



LOCATION 8 SANTA CRUZ | SLAND -

25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

PELI CAN BAY
59. 1000

15. 3000
25. 6000

16. 1528

170.
0.

13.

o N O O N W

4167
0000

. 0000
. 2500
. 3333

1667
8333

. 8333

0000

. 5833

0833

. 3333

16. 3758
12. 7132
16. 1097

55. 2622

105. 6551
. 0000
. 0000
. 4523
. 4924
3078
. 4433
. 5859
. 0000
. 9962
. 2401

O B O O B N O O O O O

. 8876

76



LOCATION 8 SANTA CRUZ | SLAND -

PELI CAN BAY

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day)
Cases
Chroni s punctipinnis adult

12

910708
4

911001
8

Chrom s punctipinnis juvenile
12

910708
4

911001
8

Oxyjulis californica adult
12

910708
4

911001
8

Oxyjulis californica juvenile
12

910708
4
911001
8
Sebast es nystinus adult
12
910708
4
911001
8

Sebastes nystinus juvenile
12

910708
4

911001
8

Sebast es serranoi des adult
12

910708
4

911001
8

Mean

4.
1.
6.

165.
285.
106.

5000
5000
0000

9167
2500
2500

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2500
. 0000
. 3750

Std Dev

106.
58.
65.

. 8964
. 5774
. 0000

9660
3402
6892

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 4523
. 0000
. 5175



LOCATION 8 SANTA CRUZ | SLAND - PELI CAN BAY

Sebast es serranoi des juvenile 0. 0000 0. 0000

12
910708 0. 0000 0. 0000

4
911001 0. 0000 0. 0000

8
Sebastes atrovirens adult 0. 3333 0. 4924

12
910708 0. 2500 0. 5000

4
911001 0. 3750 0. 5175

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910708 0. 0000 0. 0000

4
911001 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 3.9167 3.9877

12
910708 0. 2500 0. 5000

4
911001 5. 7500 3. 6547

8
Par al abrax clathratus juvenile 9. 2500 3. 8406

12
910708 7.7500 0. 5000

4
911001 10. 0000 4.5981

8
Sem cossyphus pul cher mal e 0. 0000 0. 0000

12
910708 0. 0000 0. 0000

4
911001 0. 0000 0. 0000

8
Sem cossyphus pul cher female 3.8333 2. 4433

12
910708 2.5000 1. 0000

4
911001 4.5000 2. 7255

8
Enbi ot oca jacksoni adult 2.6667 1.4975

12
910708 2. 7500 2. 5000

4

911001 2.6250 0. 9161



LOCATION 8 SANTA CRUZ | SLAND -

8

Embi ot oca | acksoni juvenile
12

910708
4

911001
8

Embi otoca |l ateralis adult
12

910708
4

911001
8

Embi ot oca | ateralis juvenile
12

910708
4

911001
8

Danmal i cht hys vacca adul t
12

910708
4

911001
8

Danual i cht hys vacca juvenile
12

910708
4

911001
8

Hypsypops rubi cundus adult
12

910708
4

911001
8

Hypsypops rubi cundus juvenile
12

910708
4

911001
8

Grella nigricans adult
12

PELI CAN BAY

. 1667
. 0000
. 2500

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 5833
. 0000
. 8750

. 0000
. 0000
. 0000

. 0833
. 5000
. 8750

. 0000
. 0000
. 0000

. 3333

. 3892
. 0000
. 4629

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 9962
. 0000
. 1260

. 0000
. 0000
. 0000

. 2401
. 9149
. 8345

. 0000
. 0000
. 0000

. 8876

79



LOCATION 8 SANTA CRUZ | SLAND -

4
8

Grella nigricans juvenile

910708
911001

12
4
8

910708
911001

PELI CAN BAY

0. 0000
0. 5000

0. 0000
0. 0000
0. 0000

0. 0000
1.0690

0. 0000
0. 0000
0. 0000

80



LOCATION 8 SANTA CRUZ

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Ast raea undosa

(cases) N=

< 10
10 -
20 -
30 -
40 -
50 -
60 -
70 -
80 -
90 -
100 -
110 -
> 119

mn size (M)

max size (nmm

nean
node

H nnites gi gant eus

19
29
39
49
59
69
79
89
99
109
119

(cases) N=

< 10
10 -
20 -
30 -
40 -
50 -
60 -
70 -
80 -
90 -
100 -
110 -
120 -
130 -
140 -
> 149

mn size (mm

max size (mm

nmean
node

19
29
39
49
59
69
79
89
99
109
119
129
139
149

coocooo
OO0OO0OO0OO0Or

31. 7%
56. 1%
9. 8%
2.4%
0.0
0.0
0.0
62
91
73
74

34
0.0
2. 9%
0.0
14. 7%
17. 6%
26. 5%
17. 6%
11. 8%
0.0

| SLAND -

PELI CAN BAY

Patiria mniata
(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (nm
max size (nmm
nmean

node

Pi sast er gi gant eus

(cases) N=
< 20

20 - 39

40 - 59

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299

mn size (mm
max size (nm
mean

node

15.
13.
27.
18.
15.

3

6
10.
20.
23.
20.
10.

coo
OO Oh

. 3%
9%
6%
3%
2%
9%
. 8%
0.0
39
94
67
69

cooo
[oleololole]

. 3%

o
o

7%
0%
0%
3%
0%
0%
. 3%
. 3%
0.0
0.0

80
264
185
80

81



LOCATION 8 SANTA CRUZ | SLAND -

Strongyl ocentrotus franci scanus

(cases) N= 103
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 0.0
20 - 24 1. 0%
25 - 29 1. 0%
30 - 34 9. 7%
35 - 39 5.8%
40 - 44 9. 7%
45 - 49 5.8%
50 - 54 8. 7%
55 - 59 6. 8%
60 - 64 13. 6%
65 - 69 15. 5%
70 - 74 10. 7%
75 - 79 3. 9%
80 - 84 3. 9%
85 - 90 1. 9%
90 - 94 1. 9%
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (mm 22
max size (mm 93
nmean 57
node 68
Lophogorgi a chilensis

(cases) N= 53
<5 0.0
5-8 1.9%
9 - 12 1. 9%
13 - 16 7.5%
17 - 20 9.4%
21 - 24 15. 1%
25 - 28 18. 9%
29 - 32 13. 2%
33 - 36 15. 1%
37 - 40 13. 2%
41 - 44 1. 9%
45 - 48 1.9%
49 - 52 0.0
53 - 56 0.0
57 - 60 0.0
>61 0.0
mn width (cm 6
max width (cm 48
nmean 27

PELI CAN BAY

St rongyl ocent r ot us pur pur at us

(cases) N=
<5

5-9

10 - 14
15 - 19

20 - 24

25 - 29

30 - 34

35 - 39
40 - 44
45 - 49
50 - 54
55 - 59

60 - 64

65 - 69
70 - 74
75 - 79

80 - 84

85 - 90

90 - 94

95 - 99
100 - 104
105 - 109
> 109

mn size (nm
max size (nmm
mean

node

Lophogorgi a chilensis

(cases) N=
<5
5-8

9 - 12
13 - 16
17 - 20
21 - 24
25 - 28
29 - 32
33 - 36
37 - 40
41 - 44
45 - 48
49 - 52
53 - 56
57 - 60
>61

mn height (cm
max height (cm
mean
node

2
3
2

20.
11.

eoror

cokRrRrRPOIN

102
0.0
0.0
1. 0%

7.5%
4. 3%
8. 4%
4. 9%
3. 9%

COOOO000000000

NN D P
RORRPOOOOOOOOOOOOOO

53
9%

9%

4%
7%
8%
. 8%
3%
. 0%
7%
9%
9%
9%

53
31
26



LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE

1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es
Cases

Macrocystis pyrifera adult
20

Ei seni a arborea
20

Pt erygophora californica
20

Lami naria farl ow
20

Macrocystis pyrifera juvenile
20

Macrocystis pyrifera all
20

Cypraea spadi cea
20

Astraea undosa
20

Patiria mniata
20

Pi sast er gi gant eus
20

Strongyl ocentrotus franci scanus
20

Strongyl ocentrotus purpuratus
20

Par asti chopus parvi nensi s
20

Styel a nonteryensi s
20

Lyt hrypnus dal |
20

Cor yphopt erus ni chol si i
20

Al l oclinus hol deri
20

Mean

0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
0. 0000
1.1000
0. 2500
0. 0250

0. 4000
56. 3750

0. 2000
0. 0000
0. 0750
1. 3250
0. 0000

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

12

Al | opora californica
12

Tealia | of otensis
12

Lophogorgi a chil ensi s
12

Muricea fruticosa

0000

0.

0. 0000
0. 0000
0. 0000
0.

0000

oo O o o o

o O o O o

Std Dev

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 3822
. 4136
. 1118

4757

. 2207
. 2513
. 0000
. 1832
. 9216
. 0000

. 0000
. 0000
. 0000
. 0000
. 0000



LOCATION 9 SANTA CRUZ | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

0.

o © o o o o o o o o

SCORPI ON  ANCHORAGE

0000

. 0000
. 0000
. 0000
. 0000
. 0000
. 0542
. 0042
. 0097

0000

. 0569

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0363
. 0075
. 0132

0000

. 1973



LOCATION 9 SANTA CRUZ | SLAND -

1991 RANDOM PO NT CONTACT DATA:

Cases

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Speci es

Green Al gae
M scel | aneous brown al gae

Desnmarestia spp

Lam naria farl ow

Cystoseira spp.

SCORPI ON  ANCHORAGE
MEAN PERCENT COVER

Mean

0.1000
0. 0000
0. 0000
0. 0000
0. 0000

Macrocysti s, Eisenia, Pterygophora 0.0000

M scel | aneous red al gae 0. 3000
Articul ated coralline al gae 1.4000
Crustose coralline al gae 49. 4000

Celidium spp

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

0. 0000
0. 0000
0. 0000
0.1000
0. 3000
0.
1.
0.
0.

Bal anophyl li a el egans 3000
Astrangi a | ajol | aensi s 6000
Di opatra ornata 1000
Phr agmat opona cal i fornica 0000
Ser pul orbi s squam ger us 3.5000
Bryozoans, other 0. 0000
Di aperoeci a californica 0. 3000
Tuni cat es 0. 0000
M scel | aneous invertebrates 11. 8000
Bare substrate 31. 6000

0.
0

18.

16

© o P o A O O P O P o o o o

85

Std Dev

. 5000
0000

. 0000

0000

. 0000

0000

. 8292
. 9203

5023

. 0000
. 0000
. 0000

. 5000

. 0992
. 8292
. 8930
. 5000

0000

. 0182

. 0000

. 0992

. 0000

. 4240

. 8616



LOCATION 9 SANTA CRUZ | SLAND -

25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

SCORPI ON  ANCHORAGE

83. 9000

4. 2000

11. 9000

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

=
\l

© © o o o B N O O o »

2.3889

. 9167
. 9167
. 0000
0833
. 0833
. 0833
5000
. 5000
0833
. 0000
7500
. 7500

18. 7650

7.6281

16. 0611

23

© ©O O © O B B O O O N

8. 2937

. 8802
. 5030
. 0000
2887
. 2887
. 9287
2432
L1977
. 2887
0000
. 6216
. 7538

86



LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean
Cases
Chroni s punctipinnis adult 3. 3333
12
910920 0. 0000
4
911004 5. 0000
8
Chrom s punctipinnis juvenile 14.5833
12
910920 25. 0000
4
911004 9. 3750
8
Oxyjulis californica adult 4.8333
12
910920 6. 2500
4
911004 4.1250
8
Oxyjulis californica juvenile 0. 0833
12
910920 0. 0000
4
911004 0. 1250
8
Sebast es nystinus adult 0. 0000
12
910920 0. 0000
4
911004 0. 0000
8
Sebastes nystinus juvenile 0. 0000
12
910920 0. 0000
4
911004 0. 0000
8
Sebast es serranoi des adult 0. 0833
12
910920 0. 2500
4
911004 0. 0000

8

Std Dev
11.

14.

19.
28.
10.

5470

. 0000

1421

0046
8675
8356

. 4433
. 6300
. 1671

. 2887
. 0000
. 3536

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2887
. 5000
. 0000

87



LOCATION 9 SANTA CRUZ | SLAND - SCORPI ON ANCHORAGE

Sebast es serranoi des juvenile 0. 0000 0. 0000

12
910920 0. 0000 0. 0000

4
911004 0. 0000 0. 0000

8
Sebastes atrovirens adult 0. 0833 0. 2887

12
910920 0. 0000 0. 0000

4
911004 0. 1250 0. 3536

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910920 0. 0000 0. 0000

4
911004 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 1.9167 1.8809

12
910920 2. 7500 2.2174

4
911004 1. 5000 1.6903

8
Par al abrax clathratus juvenile 0. 1667 0. 3892

12
910920 0. 0000 0. 0000

4
911004 0. 2500 0. 4629

8
Sem cossyphus pul cher mal e 0. 0000 0. 0000

12
910920 0. 0000 0. 0000

4
911004 0. 0000 0. 0000

8
Sem cossyphus pul cher female 1.5000 1.2432

12
910920 1. 0000 0. 8165

4
911004 1. 7500 1.3887

8
Enbi ot oca jacksoni adult 0. 5000 0.7977

12
910920 1. 0000 1.1547

4



LOCATION 9 SANTA CRUZ | SLAND -

911004
8

Embi ot oca | acksoni juvenile
12

910920
4

911004
8

Embi otoca |l ateralis adult
12

910920
4

911004
8

Embi ot oca | ateralis juvenile
12

910920
4

911004
8

Danmal i cht hys vacca adul t
12

910920
4

911004
8

Danal i cht hys vacca juvenile
12

910920
4

911004
8

Hypsypops rubi cundus adult
12

910920
4

911004
8

Hypsypops rubi cundus juvenile
12

910920
4

911004
8

Grella nigricans adult

SCORPI ON  ANCHORAGE

0.

2500

. 0000
. 0000
. 0000

. 0833
. 2500
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 4167
. 5000
. 3750

. 3333
. 2500
. 3750

. 6667

. 4629

. 0000
. 0000
. 0000

. 2887
. 5000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 5149
. 5774
. 5175

. 4924
. 5000
. 5175

. 6513

89



LOCATION 9 SANTA CRUZ | SLAND -
12
910920
4
911004
8

Grella nigricans juvenile
12

910920
4

911004
8

SCORPI ON  ANCHORAGE
0. 2500
0. 8750

0. 0833
0. 0000
0.1250

0. 5000
0. 6409

0. 2887
0. 0000
0. 3536

90



LOCATION 9 SANTA CRUZ | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Ast raea undosa

(cases) N= 35
< 10 0.0
10 - 19 0.0
20 - 29 2. 9%
30 - 39 8. 6%
40 - 49 14. 3%
50 - 59 5.7%
60 - 69 20. 0%
70 - 79 42. 9%
80 - 89 2. 9%
90 - 99 0.0
100 - 109 0.0
110 - 119 2. 9%
> 119 0.0
mn size (M) 24
max size (nmm 112
nmean 63
node 71

Megat hura crenul ata

(cases) N= 72
< 10 0.0
10 - 19 1. 4%
20 - 29 0.0
30 - 39 0.0
40 - 49 2.8%
50 - 59 13. 9%
60 - 69 48. 6%
70 - 79 29. 2%
80 - 89 2.8%
90 - 99 1. 4%
100 - 109 0.0
110 - 119 0.0
> 119 0.0
mn size (M) 19
max size (nmm 95
nmean 65
node 71

SCORPI ON  ANCHORAGE

H nnites gi gant eus

(cases) N= 29
< 10 0.0
10 - 19 0.0
20 - 29 10. 3%
30 - 39 31. 0%
40 - 49 20. 7%
50 - 59 17. 2%
60 - 69 6. 9%
70 - 79 6. 9%
80 - 89 0.0
90 - 99 3.4%
100 - 109 3.4%
110 - 119 0.0
120 - 129 0.0
130 - 139 0.0
140 - 149 0.0
> 149 0.0
mn size (nm 24
max size (nmm 100
mean 49
node 35

Patiria mniata

(cases) N= 65
< 10 1.5%
10 - 19 0.0
20 - 29 9.2%
30 - 39 20. 0%
40 - 49 9.2%
50 - 59 12. 3%
60 - 69 20. 0%
70 - 79 16. 9%
80 - 89 10. 8%
90 - 99 0.0
> 99 0.0
mn size (nmm 7
max size (nmm 88
nmean 55

node 32



LOCATION 9 SANTA CRUZ

St rongyl ocent r ot us pur pur at us

(cases) N=
<5

5-9

10 - 14
15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44
45 - 49

50 - 54
55 - 59

60 - 64

65 - 69

70 - 74
75 - 79

80 - 84

85 - 90

90 - 94

95 - 99
100 - 104
105 - 109
> 109

mn size (mm
max size (mm
nean

node

Pi sast er gi gant eus

(cases) N=

< 20

20 - 39

40 - 59

60 - 79

80 - 99

100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299

> 299

mn size (M)
max size (mm
nmean

node

106
2.8%
. 9%

. 9%
0.0
2.8%
29. 2%
51. 9%
10. 4%
. 9%

cooooooo000000
POOOOOOOOOOODOOOO

WwhH
[elole)

cooo
QOO0 Om

3. 6%
7.1%
14. 3%
14. 3%
14. 3%
10. 7%
17. 9%
10. 7%
3.6%
0.0
0.0
3. 6%
88
310
176
130

| SLAND -

SCORPI ON  ANCHORAGE

Strongyl ocentrotus franci scanus

mn size (nm

max size (nmm

(cases) N=
<5
5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 -
105 -

> 109
nmean
node

104
109

13.
30.
25.
10.

SN EEWN

OO0 P00 L wW.



LOCATION 10 SANTA CRUZ | SLAND - YELLOWBANKS

1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es
Cases

Macrocystis pyrifera adult
20

Ei seni a arborea
20

Pt erygophora californica
20

Lami naria farl ow
20

Macrocystis pyrifera juvenile
20

Macrocystis pyrifera all
20

Cypraea spadi cea
20

Astraea undosa
20

Patiria mniata
20

Pi sast er gi gant eus
20

Strongyl ocentrotus franci scanus
20

Strongyl ocentrotus purpuratus
20

Par asti chopus parvi nensi s
20

Styel a nonteryensi s
20

Lyt hrypnus dal |
20

Cor yphopt erus ni chol si i
20

Al l oclinus hol deri
20

Mean

1250
0750
2000
4500
2500

0.
0.
2.
0.
0.
0. 3750
0. 0000
0. 6250
0. 0500
0.

2250

2.2250
11. 4750

0. 8750
0. 0000
0. 0000
0. 6500
0. 0000

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a

12

Al | opora californica
12

Tealia | of otensis
12

Lophogorgi a chil ensi s
12

Muricea fruticosa

0056

0.

0. 0000
0. 0014
0. 0931
0.

0056

oo O o o o

o O o O o

Std Dev

. 2751
. 2447
. 0796
. 4840
. 5735
. 5821
. 0000
. 4498
. 1539
. 3432

1643

. 1524
. 9301
. 0000
. 0000
. 8900
. 0000

. 0082
. 0000
. 0048
. 0500
. 0148



LOCATION 10 SANTA CRUZ | SLAND -

12
12
12
12
12
12
12
12
12
12
12
12

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

0.

©o © o o o o o o o o

YELLOVWBANKS

0125

. 0000
. 0042
. 0069
. 0000
. 0236
. 0278
. 0014
. 0000

0028

. 0458

© O O O O O o O o o o

. 0126
. 0000
. 0075
. 0086
. 0000
. 0219
. 0217
. 0048
. 0000

0065

. 2056



LOCATION 10 SANTA CRUZ | SLAND -
1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Cases

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Speci es

Green Al gae
M scel | aneous brown al gae

Desnmarestia spp

Lam naria farl ow

Cystoseira spp.

YELLOVWBANKS

Mean

0.1000
0. 8000
1. 5000
3.1000
9.1000

Macrocystis, Eisenia, Pterygophora 18. 0000

M scel | aneous red al gae

Articul ated coralline al gae

Crustose coralline al gae
Celidium spp

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl li a el egans

Astrangi a | ajol | aensi s

Di opatra ornata

Phr agmat opona cal i fornica

Ser pul orbi s squam ger us

Bryozoans, other

Di aperoeci a californica

Tuni cat es

M scel | aneous i nvertebrates

Bare substrate

3.1000

20. 0000

52. 3000
. 0000
. 0000
. 4000
. 1000
. 7000

0

0

5

1

0

1. 3000

3. 3000
0. 6000

0. 0000

0. 0000

15. 1000
5. 8000
1. 5000

14. 2000

11. 7000

0
2
3
5
6
15.

5

12
18

10
14

0
0
6
1
1
2
2.
1
0
0
9
6
2

95

Std Dev

. 5000
. 1311
. 7500
. 2182
. 8420
3093

. 3658
. 2899
. 5815
. 0000
. 0000
. 1101
. 6266
. 5343
. 6141

5739
. 3070

. 0000

. 0000
. 8816
. 0690
. 1651
. 4013
. 3200
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25 Rock 76. 8000 25. 3262
25 Cobbl e 12. 8000 14. 7253
25 Sand 10. 4000 13. 6107
25
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT
Total Fish Abundance 5.7188 20. 0608
96
Chronm s puncti pinni s 47. 5000 52.9501
° Oxyjulis californica 13. 7500 16. 4208
° Sebast es nysti nus 0. 0000 0. 0000
° Sebast es serranoi des 0. 6250 1.1877
° Sebast es atrovirens 0. 3750 0. 7440
° Par al abrax cl at hr at us 2.3750 3.8522
° Sem cossyphus pul cher 2.5000 3.0237
8 Enbi ot oca j acksoni 0. 6250 0. 7440
Eﬁbiotoca | ateralis 0. 0000 0. 0000
° Danmal i cht hys vacca 0. 2500 0. 4629
° Hypsypops rubi cundus 0. 1250 0. 3536
Z Grella nigricans 0. 5000 0. 5345
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1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ date) Mean Std Dev
Cases
Chroni s punctipinnis adult 47. 5000 52. 9501
8
910826 1. 5000 2. 3805
4
911017 93. 5000 29. 8943
4
Chrom s punctipinnis juvenile 0. 0000 0. 0000
8
910826 0. 0000 0. 0000
4
911017 0. 0000 0. 0000
4
Oxyjulis californica adult 13. 7500 16. 4208
8
910826 7.2500 10. 0125
4
911017 20. 2500 20. 4022
4
Oxyjulis californica juvenile 0. 0000 0. 0000
8
910826 0. 0000 0. 0000
4
911017 0. 0000 0. 0000
4
Sebast es nystinus adult 0. 0000 0. 0000
8
910826 0. 0000 0. 0000
4
911017 0. 0000 0. 0000
4
Sebastes nystinus juvenile 0. 0000 0. 0000
8
910826 0. 0000 0. 0000
4
911017 0. 0000 0. 0000
4
Sebast es serranoi des adult 0. 0000 0. 0000
8
910826 0. 0000 0. 0000
4
911017 0. 0000 0. 0000

4
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Sebast es serranoi des juvenile

8

910826
4

911017
4

Sebastes atrovirens adult
8

910826
4

911017
4

Sebastes atrovirens juvenile
8

910826
4

911017
4

Par al abrax cl at hratus adul t
8

910826
4
911017
4
Par al abrax clathratus juvenile
8
910826
4
911017
4
Sem cossyphus pul cher mal e
8
910826
4
911017
4

Sem cossyphus pul cher female
8

910826
4

911017
4

Enbi ot oca jacksoni adult
8

910826
4
911017

YELLOVWBANKS
0.

1.
0.

N

N

O o © o o ©

6250
2500
0000

. 3750
. 0000
. 7500

. 0000
. 0000
. 0000

. 3750
. 2500
. 5000

0000

. 0000
. 0000

2500

. 0000
. 5000

. 2500
. 7500
. 7500

. 6250
. 2500
. 0000

o O O o o o pa

N

. 1877
. 5000
. 0000

. 7440
. 0000
. 9574

. 0000
. 0000
. 0000

. 8522
. 5000
. 7258

. 0000
. 0000
. 0000
. 4629
. 0000
. 5774

. 6049
. 5000
. 0957

. 7440
. 5000
. 8165

98
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4

Embi ot oca | acksoni juvenile
8

910826
4

911017
4

Embi otoca |l ateralis adult
8

910826
4

911017
4

Embi ot oca | ateralis juvenile
8

910826
4

911017
4

Danmal i cht hys vacca adul t
8

910826
4

911017
4

Danual i cht hys vacca juvenile
8

910826
4

911017
4

Hypsypops rubi cundus adult
8

910826
4

911017
4

Hypsypops rubi cundus juvenile
8

910826
4

911017
4

Grella nigricans adult
8

YELLOVWBANKS

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2500
. 2500
. 2500

. 0000
. 0000
. 0000

. 1250
. 0000
. 2500

. 0000
. 0000
. 0000

. 5000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 4629
. 5000
. 5000

. 0000
. 0000
. 0000

. 3536
. 0000
. 5000

. 0000
. 0000
. 0000

. 5345

99
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4
4

Grella nigricans juvenile

910826
911017

8
4
4

910826
911017

YELLOVWBANKS
0. 0000

1. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

100
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1991 Sl ZE FREQUENCY DI STRI BUTI ONS

Haliotis corrugata Kelletia kelletii

(cases) N= 25 (cases) N= 39
< 25 0.0 < 40 0.0
25 - 29 0.0 40 - 49 0.0
30 - 34 0.0 50 - 59 0.0
35 - 39 0.0 60 - 69 2.6%
40 - 44 0.0 70 - 79 2. 6%
45 - 49 0.0 80 - 89 0.0
50 - 54 0.0 90 - 99 30. 8%
55 - 59 0.0 100 - 109 30. 8%
60 - 64 0.0 110 - 119 28. 2%
65 - 69 0.0 120 - 129 5.1%
70 - 74 0.0 130 - 139 0.0
75 - 79 0.0 140 - 149 0.0
80 - 84 0.0 > 149 0.0
85 - 90 0.0 mn size (mm 61
90 - 94 0.0 max size (nm 121
95 - 99 0.0 mean 103
100 - 104 0.0 node 97
105 - 109 0.0

110 - 114 4. 0%

115 - 119 8. 0% Astraea undosa

120 - 124 16. 0%

125 - 129 4. 0% (cases) N= 31
130 - 134 20. 0% < 10 0.0
135 - 139 24. 0% 10 - 19 0.0
140 - 144 8. 0% 20 - 29 0.0
145 - 149 16. 0% 30 - 39 3.2%
150 - 154 0.0 40 - 49 3.2%
155 - 159 0.0 50 - 59 6. 5%
160 - 164 0.0 60 - 69 0.0
165 - 169 0.0 70 - 79 16. 1%
170 - 174 0.0 80 - 89 6. 5%
175 - 179 0.0 90 - 99 32.3%
180 - 184 0.0 100 - 109 9. 7%
185 - 189 0.0 110 - 119 12. 9%
190 - 194 0.0 > 119 6. 5%
195 - 199 0.0 mn size (mm 36
> 199 0.0 max size (nm 128
mn size (M) 112 nmean 91
max size (nmm 148 node 78
mean 133

nmode 124

Patiria mniata Lyt echi nus ananesus

(cases) N= 49 (cases) N= 168
< 10 2. 0% <5 0.0
10 - 19 4. 1% 5-9 1.2%
20 - 29 12. 2% 10 - 14 7. 7%
30 - 39 18. 4% 15 - 19 19. 0%
40 - 49 24. 5% 20 - 24 47. 6%
50 - 59 12. 2% 25 - 29 22. 0%
60 - 69 6.1% 30 - 34 2. 4%
70 - 79 4. 1% 35 - 39 0.0
80 - 89 16. 3% 40 - 44 0.0
90 - 99 0.0 45 - 49 0.0
> 99 0.0 > 49 0.0
mn size (M) 7 mn size (nmm 7
max size (mm 88 max size (nm 32
mean 48 mean 21

node 40 node 20
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Megat hura crenul ata

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

100 - 109
110 - 119

> 119

mn size (mm
max size (mm
nean

node

St rongyl ocent rot us pur pur at us

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

50 - 54

55 - 59

60 - 64

65 - 69

70 - 74

75 - 79

80 - 84

85 - 90

90 - 94

95 - 99
100 - 104
105 - 109
> 109

mn size (M)
max size (mm
nmean

node

22
0.0
4.5%
4. 5%
4.5%
0.0
0.0
18. 2%
50. 0%
13. 6%
4.5%
0.0
0.0
0.0
15

91

68

68

105

0.0
5. 7%
2. 9%
2. 9%
11. 4%
14. 3%
22. 9%
17. 1%
. 6%
. 6%
. 8%
. 0%

Ao
COO0O0OCO0O00000
leYoloTolofoloYoo ol al

wwo
=N

YELLOVWBANKS
Pi sast er gi gant eus
(cases) N=
< 20
20 - 39
40 - 59
60 - 79
80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299
mn size (mm
max size (nm
nmean
node

St rongyl ocentrotus franci scanus

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

50 - 54

55 - 59

60 - 64

65 - 69

70 - 74

75 - 79

80 - 84

85 - 90

90 - 94

95 - 99
100 - 104
105 - 109
> 109

mn size (mm
max size (nm
mean

node

102

33

0.0
3. 0%
27. 3%
51. 5%
12. 1%
3. 0%

o
o

3. 0%

e S S S S
cocococoooo

[EnY
Qo uInN
[@R{eRo ]

128
0.0
1%
. 6%
9%
. 9%
9%
. 9%
6%
1%
9%
. 3%
0%
2%
6%
8%
5%
7%
7%
. 3%

. 8%

. 8%

. 8%
1.6%

=

[y
NARUTAOONNWWE®WWW®W

135
56
63
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Macrocystis pyrifera nunbers of stipes. Macrocystis pyrifera hol df ast di ameters
(cases) N= 103
(cases) N= 103 <6 1. 0%
< 3 5.8% 6 - 11 2. 9%
3-5 9. 7% 12 - 17 8. 7%
6 -8 13. 6% 18 - 23 15. 5%
9 -11 20. 4% 24 - 29 30. 1%
12 - 14 12. 6% 30 - 35 14. 6%
15 - 17 8. 7% 36 - 41 9. 7%
18 - 20 9. 7% 42 - 47 9. 7%
21 - 23 7.8% 48 - 53 4. 9%
24 - 26 5.8% 54 - 59 1. 9%
27 - 29 2. 9% 60 - 65 0.0
30 - 32 0.0 66 - 71 0.0
33 - 35 2.9% 72 - 77 0.0
36 - 38 0.0 78 - 83 0.0
39 - 41 0.0 84 - 89 0.0
42 - 44 0.0 >89 1. 0%
>44 0.0 mn width (cm 5
m n nunber 1 nmean 31
max nunber 34 node 28
mean 13
node 6
Lophogorgi a chil ensi s heights. Lophogor gi a chil ensi s widths.
(cases) N= 68 (cases) N= 68
<5 0.0 <5 2. 9%
5-8 1. 5% 5-8 13. 2%
9 - 12 8. 8% 9 - 12 17. 6%
13 - 16 16. 2% 13 - 16 20. 6%
17 - 20 19. 1% 17 - 20 29. 4%
21 - 24 13. 2% 21 - 24 10. 3%
25 - 28 19. 1% 25 - 28 2. 9%
29 - 32 11. 8% 29 - 32 2. 9%
33 - 36 7.4% 33 - 36 0.0
37 - 40 2.9% 37 - 40 0.0
>41 0.0 >41 0.0
mn height (cm 6 mn width (cm 4
max height (cm 38 max width (cm 32
mean 22 mean 15

node 18 node 17
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1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev
Cases

Macrocystis pyrifera adult 0. 2250 0. 3796
20 Ei seni a arborea 0. 5750 0.8472
20 Pt erygophora californica 0. 0250 0.1118
20 Lam naria farl owi 0. 2250 0. 4993
20 Macrocystis pyrifera juvenile 0. 1000 0. 2616
20 Macrocystis pyrifera all 0. 3250 0. 4064
20 Cypraea spadi cea 0. 0500 0. 1539
20 Astraea undosa 0. 0250 0.1118
20 Patiria mniata 0. 4500 0. 7237
20 Pi sast er gi gant eus 0. 1250 0. 3193
20 Strongyl ocentrotus franci scanus 3.2250 2.9086
20 Strongyl ocentrot us purpuratus 7.9250 4.6120
20 Par asti chopus parvi nensi s 1.8750 1.1107
20 Styel a nonteryensi s 0. 0000 0. 0000
20 Lyt hrypnus dal |l i 0. 0750 0. 1832
20 Cor yphopt erus ni chol si i 1.4000 1.1539
zz Al l ocli nus hol deri 0. 3750 0. 3932

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0. 0014 0. 0048
L2 Al | opora californica 0. 0000 0. 0000
' Tealia | ofotensis 0. 0000 0. 0000
L2 Lophogorgi a chil ensi s 0. 1056 0. 0434
' Miuricea fruticosa 0.0181 0. 0288
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12

Miuricea californica 0. 0292 0. 0257
L2 Panul irus interruptus 0. 0000 0. 0000
' Hal i oti s rufescens 0. 0000 0. 0000
L2 Hal i oti s corrugata 0. 0083 0.0112
L2 Hal i otis ful gens 0. 0000 0. 0000
' Kel letia kelletii 0. 0014 0. 0048
L2 Megat hura crenul at a 0. 0056 0. 0109
L2 Hi nnites gi gant eus 0. 0583 0. 0548
L2 Apl ysia californica 0. 0014 0. 0048
L2 Pycnopodi a hel i ant hoi des 0. 0000 0. 0000
L2 Lyt echi nus ananesus 4.8792 6. 9997

12
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1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER
Speci es Mean Std Dev
Cases
Green Al gae 1.1000 2.2913
2° M scel | aneous brown al gae 7.9000 6.9101
25 Desnarestia spp. 0. 0000 0. 0000
Lgﬁinaria farl owi 1. 8000 4.0517
25 Cystoseira spp. 11. 2000 12. 9526
25 Macrocysti s, Eisenia, Pterygophora 10.4000 16. 4678
25 M scel | aneous red al gae 24.5000 15. 6957
25 Articul ated coralline al gae 4. 4000 5.2182
25 Crustose coralline al gae 44,9000 19. 4117
25 Cel i di um spp. 0. 2000 0. 6922
25 G gartina spp. 0. 0000 0. 0000
25 M scel | aneous pl ants 5.1000 6. 3525
25 Sponges 5. 2000 6. 7670
25 Corynactis californica 0. 9000 2.5900
25 Bal anophyl li a el egans 1.1000 2.8025
25 Astrangi a | ajol | aensi s 4.9000 5.0249
25 Di opatra ornata 0. 4000 1.5612
25 Phr agmat opona cal i fornica 0. 0000 0. 0000
25 Ser pul orbi s squam ger us 1.4000 2.0514
25 Bryozoans, other 11. 5000 9.4923
25 Di aperoeci a californica 2.1000 3.9974
2° Tuni cat es 1.2000 2.4066
2° M scel | aneous invertebrates 21. 0000 15. 4448
2° Bare substrate 10. 2000 13. 7105
25 Rock 80. 6000 23.6322
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25

Cobbl e 12. 0000
25

Sand 7.4000
25

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 20. 0347
144

Chronm s puncti pinni s 213. 2500
L2 Oxyjulis californica 14.5833
L2 Sebast es nysti nus 2.5000
' Sebast es serranoi des 0. 0000
' Sebast es atrovirens 0. 0833
' Par al abrax cl at hr at us 3.0833
L2 Sem cossyphus pul cher 2.3333
L2 Enbi ot oca j acksoni 0. 5000
' Enbi ot oca | ateralis 0. 0000
L2 Danmal i cht hys vacca 0.9167
L2 Hypsypops rubi cundus 1. 0000
12 Grella nigricans 2.1667

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean
Cases
Chroni s punctipinnis adult 62.9167
12
910726 62. 6250
8
910919 63. 5000
4
Chrom s punctipinnis juvenile 150. 3333
12

910726 186. 7500

15. 0174
10. 9801

70. 7486

142. 2898

[ERN
w

. 4263
. 9388
. 0000
. 2887
. 4293
. 5570
. 5222
. 0000
. 9752
. 9535

b O BB O O B N O O N

. 8007

Std Dev

41. 7252
38. 7296
53. 6936

138. 0740
154. 3676
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8
910919
4
Oxyjulis californica adult
12
910726
8
910919
4
Oxyjulis californica juvenile
12
910726
8
910919
4
Sebast es nystinus adult
12
910726
8
910919
4
Sebastes nystinus juvenile
12
910726
8
910919
4
Sebast es serranoi des adult
12
910726
8
910919
4
Sebast es serranoi des juvenile
12
910726
8
910919
4
Sebastes atrovirens adult
12
910726
8
910919

4

ADM RAL' S REEF

7.

11.
5.
21.

5000

0000
6250
7500

. 5833
. 8750
. 0000

. 0000
. 0000
. 0000

. 5000
. 7500
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0833
. 0000
. 2500

60.

11.

14.

7591

4574

. 4058

3149

. 6805
. 9720
. 4142

. 0000
. 0000
. 0000

. 9388
. 4949
. 6330

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2887
. 0000
. 5000

108
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Sebastes atrovirens juvenile
12

910726
8

910919
4

Par al abrax cl at hratus adul t
12

910726
8

910919
4

ADM RAL' S REEF

0. 0000
0. 0000
0. 0000

2. 0000
2.6250
0. 7500

. 0000
. 0000
. 0000

. 4142
. 3025
. 5000

109
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Par al abrax clathratus juvenile

12
910726

8
910919

4

Sem cossyphus pul cher mal e
12

910726
8

910919
4

Sem cossyphus pul cher female

910726
8

910919
4

Enbi ot oca jacksoni adult
12

910726
8

910919
4

Embi ot oca jacksoni juvenile
12

910726
8

910919
4

Embi otoca |l ateralis adult
12

910726
8

910919
4

Embi otoca | ateralis juvenile
12

910726
8

910919
4

Danmal i cht hys vacca adult
12

910726
8

ADM RAL' S REEF
1.

1.
0.

0833
6250
0000

. 4167
. 2500
. 7500

. 9167
. 0000
. 7500

. 5000
. 5000
. 5000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 2500
. 2500

. 5050
. 5980
. 0000

. 6686
. 4629
. 9574

. 3114
. 5119
. 9574

. 5222
. 5345
. 5774

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 4523
. 4629

110
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910919
4

Danual i cht hys vacca juvenile
12

910726
8

910919
4

Hypsypops rubi cundus adult
12

910726
8

910919
4

Hypsypops rubi cundus juvenile
12

910726
8

910919
4

Grella nigricans adult
12

910726
8

910919
4

Grella nigricans juvenile
12

910726
8

910919
4

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Haliotis corrugata

(cases) N= 33
< 25 0.0
25 - 29 0.0
30 - 34 0.0
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
50 - 54 0.0
55 - 59 0.0
60 - 64 0.0
65 - 69 0.0
70 - 74 3. 0%
75 - 79 0.0
80 - 84 3. 0%
85 - 90 0.0

ADM RAL' S REEF

90 -
95 -
100

9
9

105 -
110 -
115 -
120 -
125 -
130 -
135 -
140 -
145 -
150 -
155 -
160 -
165 -
170 -
175 -
180 -
185 -

4
9

104
109
114
119
124
129
134
139
144
149
154
159
164
169
174
179
184
189

0.

2500

. 6667
. 0000
. 0000

. 0000
. 5000
. 0000

. 0000
. 0000
. 0000

. 1667
. 8750
. 7500

. 0000
. 0000
. 0000

111

. 5000

. 7233
. 0702
. 0000

. 9535
. 5345
. 8165

. 0000
. 0000
. 0000

. 8007
. 7269
. 9574

. 0000
. 0000
. 0000

0.0
. 0%
1%
1%
. 0%
1%
1%
. 2%
1%
1%
1%
. 0%
. 0%
. 0%

N =
WWWOOORFRNOWOO W

eeeooe
coocooo
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190 - 194 0.0
195 - 199 0.0
> 199 0.0
mn size (M 70
max size (nmm 156
mean 122
nmode 127

Patiria mniata

(cases) N= 82
< 10 2. 4%
10 - 19 6.1%
20 - 29 2. 4%
30 - 39 4. 9%
40 - 49 12. 2%
50 - 59 17. 1%
60 - 69 34. 1%
70 - 79 13. 4%
80 - 89 6.1%
90 - 99 1. 2%
> 99 0.0
mn size (mm 6
max size (mm 90
mean 56
node 67

ADM RAL' S REEF

Megat hura crenul ata

(cases) N=
< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

100 - 109
110 - 119

> 119

mn size (mm
max size (nm
mean

node

H nnites gi gant eus

(cases) N=
< 10

10 - 19
20 - 29
30 - 39
40 - 49
50 - 59
60 - 69
70 - 79
80 - 89
90 - 99
100 - 109
110 - 119
120 - 129
130 - 139
140 - 149
> 149

mn size (nmm
max size (nmm
mean

node

112

12. 9%
16. 1%
22. 6%
12. 9%
11. 3%
12. 9%
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Pi sast er gi gant eus

(cases) N=
< 20

20 - 39

40 - 59

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299

mn size (M)
max size (mm
nmean

node

Strongyl ocentrotus franci scanus

(cases) N=
<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 - 49

50 - 54

55 - 59

60 - 64

65 - 69

70 - 74

75 - 79

80 - 84

85 - 90

90 - 94

95 - 99
100 - 104
105 - 109
> 109

mn size (mm
max size (mm
nean

node

coooo
[elololoNe o]

36. 8%
26. 3%
15. 8%
15. 8%

0.0

o

N
oo coocooor

o
OOROOOOOOOr

o

0%
. 9%
9%
9%
8%
9%
9%
9%
9%
9%
0%
0%
0.0
35
109
78
70

o

[EnY
PO AENROONG

ADM RAL' S REEF

Lyt echi nus ananesus

(cases) N= 141
<5 0.0
5-9 0.0
10 - 14 0.0
15 - 19 4. 3%
20 - 24 12. 1%
25 - 29 36. 9%
30 - 34 43. 3%
35 - 39 2.8%
40 - 44 . 7%
45 - 49 0.0
> 49 0.0
mn size (nm 17
max size (nmm 40
nean 28
node 30
St rongyl ocentr ot us pur purat us

(cases) N= 100
<5 0.0
5-9 2. 0%
10 - 14 2. 0%
15 - 19 8. 0%
20 - 24 8. 0%
25 - 29 17. 0%
30 - 34 13. 0%
35 - 39 14. 0%
40 - 44 18. 0%
45 - 49 4. 0%
50 - 54 8. 0%
55 - 59 3. 0%
60 - 64 2. 0%
65 - 69 0.0
70 - 74 1. 0%
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 0.0
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (nm 5
max size (nmm 72
nmean 35
node 44

113
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Macrocystis pyrifera nunbers of stipes Macrocystis pyrifera hol df ast dianeters
(cases) N= 68 (cases) N= 68
<3 0.0 <6 0.0
3-5 11. 8% 6 - 11 0.0
6 -8 11. 8% 12 - 17 1.5%
9 -11 14. 7% 18 - 23 5. 9%
12 - 14 7.4% 24 - 29 16. 2%
15 - 17 8. 8% 30 - 35 19. 1%
18 - 20 8. 8% 36 - 41 19. 1%
21 - 23 1.5% 42 - 47 17. 6%
24 - 26 8. 8% 48 - 53 7.4%
27 - 29 5. 9% 54 - 59 7.4%
30 - 32 4. 4% 60 - 65 4. 4%
33 - 35 5.9% 66 - 71 0.0
36 - 38 1.5% 72 - 77 0.0
39 - 41 5.9% 78 - 83 1.5%
42 - 44 0.0 84 - 89 0.0
>44 1.5% >89 0.0
m n nunber 3 mn width (cm 13
max nunber 56 max width (cm 82
mean 19 mean 39
nmode 5 node 28
Lophogorgi a chil ensis heights Lophogorgi a chil ensis w dths

(cases) N= 32 (cases) N= 32
<5 0.0 <5 0.0
5-8 0.0 5-8 0.0
9 - 12 3.1% 9 - 12 3.1%
13 - 16 0.0 13 - 16 0.0
17 - 20 3.1% 17 - 20 15. 6%
21 - 24 9. 4% 21 - 24 18. 8%
25 - 28 3.1% 25 - 28 6. 3%
29 - 32 18. 8% 29 - 32 9.4%
33 - 36 6. 3% 33 - 36 9.4%
37 - 40 18. 8% 37 - 40 9.4%
41 - 44 9.4% 41 - 44 3.1%
45 - 48 6. 3% 45 - 48 3.1%
49 - 52 0.0 49 - 52 3.1%
53 - 56 0.0 53 - 56 3.1%
57 - 60 3.1% 57 - 60 0.0
61 - 64 3.1% 61 - 64 3.1%
65 - 68 6. 3% 65 - 68 3.1%
69 - 72 0.0 69 - 72 3.1%
73 - 76 6. 3% 73 - 76 3.1%
77 - 80 0.0 77 - 80 0.0
81 - 84 0.0 81 - 84 0.0
85 - 88 0.0 85 - 88 3.1%
89 - 92 3.1% 89 - 92 0.0
93 - 96 0.0 93 - 96 0.0
97 - 100 0.0 97 - 100 0.0
>100 0.0 >100 0.0
mn height (cm 11 mn width (cm 9
max hei ght (cm 92 max width (cm 86
mean 41 mean 36

node 24 node 24
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Muricea fruticosa heights Miuricea fruticosa w dths

(cases) N= 27 (cases) N= 27
<5 0.0 <5 0.0
5- 8 0.0 5-8 0.0
9 - 12 7. 4% 9 - 12 0.0
13 - 16 11. 1% 13 - 16 0.0
17 - 20 25. 9% 17 - 20 0.0
21 - 24 14. 8% 21 - 24 11. 1%
25 - 28 29. 6% 25 - 28 22. 2%
29 - 32 11. 1% 29 - 32 22. 2%
33 - 36 0.0 33 - 36 14. 8%
37 - 40 0.0 37 - 40 18. 5%
41 - 44 0.0 41 - 44 7.4%
45 - 48 0.0 45 - 48 0.0
49 - 52 0.0 49 - 52 3. 7%
53 - 56 0.0 53 - 56 0.0
57 - 60 0.0 57 - 60 0.0
>60 0.0 >60 0.0
mn height (cm 10 mn width (cm 21
max height (cm 32 max width (cm 52
nmean 22 mean 33
node 20 node 30
Muri cea californica heights Miuricea californica widths

(cases) N= 42 (cases) N= 42
<5 0.0 <5 0.0
5- 8 0.0 5-8 0.0
9 - 12 0.0 9 - 12 0.0
13 - 16 0.0 13 - 16 0.0
17 - 20 0.0 17 - 20 0.0
21 - 24 0.0 21 - 24 0.0
25 - 28 7.1% 25 - 28 7.1%
29 - 32 7.1% 29 - 32 2. 4%
33 - 36 7. 1% 33 - 36 2. 4%
37 - 40 4.8% 37 - 40 0.0
41 - 44 7.1% 41 - 44 2. 4%
45 - 48 16. 7% 45 - 48 4.8%
49 - 52 11. 9% 49 - 52 4.8%
53 - 56 9.5% 53 - 56 4.8%
57 - 60 2. 4% 57 - 60 7.1%
61 - 64 9.5% 61 - 64 7.1%
65 - 68 2. 4% 65 - 68 0.0
69 - 72 4.8% 69 - 72 11. 9%
73 - 76 2. 4% 73 - 76 2. 4%
77 - 80 2. 4% 77 - 80 9.5%
81 - 84 4. 8% 81 - 84 2. 4%
85 - 88 0.0 85 - 88 11. 9%
89 - 92 0.0 89 - 92 0.0
93 - 96 0.0 93 - 96 4.8%
97 - 100 0.0 97 - 100 4. 8%
>100 0.0 >100 9.5%
m n height (cm 25 mnwdth (cm 25
max height (cm 83 max width (cm 140
nmean 50 nmean 71

node 45 node 25
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1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev
Cases

Macrocystis pyrifera adult 0. 3500 0. 6304
20 Ei seni a arborea 0. 0000 0. 0000
20 Pt erygophora californica 0. 0000 0. 0000
20 Lam naria farl owi 0. 0250 0.1118
20 Macrocystis pyrifera juvenile 0.1750 0. 4667
20 Macrocystis pyrifera all 0. 5250 0. 9525
20 Cypraea spadi cea 0. 0250 0.1118
20 Astraea undosa 1. 6500 1.2258
20 Patiria mniata 0. 0250 0.1118
20 Pi sast er gi gant eus 0. 0000 0. 0000
20 Strongyl ocentrotus franci scanus 4.1250 2.3724
20 Strongyl ocentrot us purpuratus 0. 6000 1.1877
20 Par asti chopus parvi nensi s 0. 6250 0.7232
20 Styel a nonteryensi s 0. 0000 0. 0000
20 Lyt hrypnus dal |l i 0. 0000 0. 0000
20 Cor yphopt erus ni chol si i 0. 6000 0. 6407
20 Al l ocli nus hol deri 0. 0750 0. 2447
20
1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0. 0000 0. 0000
L2 Al | opora californica 0. 0000 0. 0000
' Tealia | ofotensis 0. 0000 0. 0000
L2 Lophogorgi a chil ensi s 0. 0000 0. 0000

12
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Miuricea fruticosa 0. 0000 0. 0000
' Miuricea californica 0. 0000 0. 0000
L2 Panul irus interruptus 0.0472 0. 1532
' Hal i oti s rufescens 0. 0000 0. 0000
L2 Hal i oti s corrugata 0.0125 0.0161
L2 Hal i otis ful gens 0.0014 0. 0048
' Kel letia kelletii 0. 0028 0. 0065
L2 Megat hura crenul at a 0. 0222 0. 0320
L2 Hi nnites gi gant eus 0.1181 0.1319
L2 Apl ysia californica 0.0139 0.0172
L2 Pycnopodi a hel i ant hoi des 0. 0000 0. 0000
L2 Lyt echi nus ananesus 0. 0000 0. 0000

12
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1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

118

Speci es Mean Std Dev
Cases

Green Al gae 1.5000 2.9756
25 M scel | aneous brown al gae 7.4000 9.1708
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 0. 8000 4.0000
25 Cystoseira spp. 4. 2000 6. 0690
25 Macrocysti s, Eisenia, Pterygophora 19.7000 19. 1393
25 M scel | aneous red al gae 2. 7000 4.0130
25 Articul ated coralline al gae 14. 3000 8.3392
25 Crustose coralline al gae 33. 0000 10. 8253

Gé?idiun1spp. 0. 6000 1. 3070
25 G gartina spp. 0. 0000 0. 0000
25 M scel | aneous pl ants 2.2000 2.7310
25 Sponges 2. 0000 3. 8864
25 Corynactis californica 0. 0000 0. 0000
25 Bal anophyl li a el egans 0. 1000 0. 5000
25 Astrangi a | ajol | aensi s 1.9000 2.0767
25 Di opatra ornata 0. 7000 1.8428
25 Phr agmat opona cal i fornica 0. 4000 1.5612
25 Ser pul orbi s squam ger us 2.4000 2.1016
25 Bryozoans, other 3. 6000 4. 3349
25 Di aperoeci a californica 1.6000 3.5998
2° Tuni cat es 3. 7000 3.4701
2° M scel | aneous invertebrates 15. 1000 8.6144
2° Bare substrate 35. 2000 15. 9739
25 Rock 65. 3000 23.0186
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25

Cobbl e 9. 7000 9.2792
25

Sand 25. 0000 18. 2717
25

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 15.1181 47. 6461
144

Chronm s puncti pinni s 152. 0000 84.0476
L2 Oxyjulis californica 2. 7500 1.7123
L2 Sebast es nysti nus 0. 2500 0. 4523
' Sebast es serranoi des 3.3333 1.6143
' Sebast es atrovirens 0. 2500 0. 4523
' Par al abrax cl at hr at us 9. 7500 5.6428
L2 Sem cossyphus pul cher 4.9167 2.2747
L2 Enbi ot oca j acksoni 1.3333 1.2309
' Enbi ot oca | ateralis 0. 0000 0. 0000
L2 Danmal i cht hys vacca 0. 1667 0.5774
L2 Hypsypops rubi cundus 2.6667 1.4975
L2 Grella nigricans 4. 0000 3.2753

12
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1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev
Cases
Chroni s punctipinnis adult 104. 0833 91. 9540
12
910808 40. 0000 33. 6551
4
910829 136. 1250 96. 3423
8
Chrom s punctipinnis juvenile 47. 9167 71.8122
12
910808 36. 5000 16. 7033
4
910829 53. 6250 88. 7274
8
Oxyjulis californica adult 2.5833 1.6765
12
910808 1. 7500 0. 5000
4
910829 3. 0000 1.9272
8
Oxyjulis californica juvenile 0. 1667 0. 3892
12
910808 0. 2500 0. 5000
4
910829 0. 1250 0. 3536
8
Sebast es nystinus adult 0. 0000 0. 0000
12
910808 0. 0000 0. 0000
4
910829 0. 0000 0. 0000
8
Sebastes nystinus juvenile 0. 2500 0. 4523
12
910808 0. 0000 0. 0000
4
910829 0. 3750 0.5175
8
Sebast es serranoi des adult 0. 0000 0. 0000
12
910808 0. 0000 0. 0000
4
910829 0. 0000 0. 0000

8
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Sebast es serranoi des juvenile

12
910808

4
910829

8

Sebastes atrovirens adult
12

910808
4

910829
8

Sebastes atrovirens juvenile
12

910808
4

910829
8

Par al abrax cl at hratus adul t
12

910808
4
910829
8
Par al abrax clathratus juvenile
12
910808
4
910829
8
Sem cossyphus pul cher mal e
12
910808
4
910829
8

Sem cossyphus pul cher female

910808
4

910829
8

Enbi ot oca jacksoni adult
12

910808
4
910829

CATHEDRAL COVE
3.

4.
3.

10.

N

b O © p o F

3333
0000
0000

. 2500
. 0000
. 3750

. 0000
. 0000
. 0000

. 2500
. 7500

5000

5000

. 7500
. 8750

9167

. 0000
. 3750

. 0000
. 0000
. 5000

. 0833
. 0000
. 1250

w

'_\

© o o N o B

. 6143
. 4142
. 6903

. 4523
. 0000
. 5175

. 0000
. 0000
. 0000

. 4133
. 9574
. 5857

8340

. 5000
. 1671

9003

. 0000
. 7440

. 8586
. 8257
. 7728

. 0836
. 8165
. 2464

121
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8

Embi ot oca | acksoni juvenile
12

910808
4

910829
8

Embi otoca |l ateralis adult
12

910808
4

910829
8

Embi ot oca | ateralis juvenile
12

910808
4

910829
8

Danmal i cht hys vacca adul t
12

910808
4

910829
8

Danual i cht hys vacca juvenile
12

910808
4

910829
8

Hypsypops rubi cundus adult
12

910808
4

910829
8

Hypsypops rubi cundus juvenile
12

910808
4

910829
8

Grella nigricans adult
12

CATHEDRAL COVE

. 2500
. 0000
. 3750

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 1667
. 0000
. 2500

. 0000
. 0000
. 0000

. 5000
. 5000
. 5000

. 1667
. 0000
. 2500

. 0000

. 4523
. 0000
. 5175

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 5774
. 0000
. 7071

. 0000
. 0000
. 0000

. 4460
. 2910
. 6036

. 3892
. 0000
. 4629

. 2753

122
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910808
4
910829
8

Grella nigricans juvenile
12

910808
4

910829
8

CATHEDRAL COVE
6. 0000

3. 0000

0. 0000
0. 0000
0. 0000

4. 2426
2.3905

0. 0000
0. 0000
0. 0000

123
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1991 Sl ZE FREQUENCY DI STRI BUTI ONS

Haliotis corrugata Ast raea undosa
(cases) N= 29 (cases) N=
< 25 17. 2% < 10
25 - 29 0.0 10 - 19
30 - 34 0.0 20 - 29
35 - 39 3.4% 30 - 39
40 - 44 3.4% 40 - 49
45 - 49 0.0 50 - 59
50 - 54 0.0 60 - 69
55 - 59 0.0 70 - 79
60 - 64 0.0 80 - 89
65 - 69 0.0 90 - 99
70 - 74 0.0 100 - 109
75 - 79 0.0 110 - 119
80 - 84 0.0 > 119
85 - 90 0.0 mn size (mm
90 - 94 0.0 max size (nm
95 - 99 0.0 mean
100 - 104 0.0 node
105 - 109 0.0
110 - 114 3.4%
115 - 119 0.0 H nnites gi gant eus
120 - 124 0.0
125 - 129 13.8% (cases) N=
130 - 134 10. 3% < 10
135 - 139 10. 3% 10 - 19
140 - 144 20. 7% 20 - 29
145 - 149 6. 9% 30 - 39
150 - 154 3.4% 40 - 49
155 - 159 6. 9% 50 - 59
160 - 164 0.0 60 - 69
165 - 169 0.0 70 - 79
170 - 174 0.0 80 - 89
175 - 179 0.0 90 - 99
180 - 184 0.0 100 - 109
185 - 189 0.0 110 - 119
190 - 194 0.0 120 - 129
195 - 199 0.0 130 - 139
> 199 0.0 140 - 149
mn size (M) 10 > 149
max size (mm 157 mn size (nmm
nmean 110 max size (nmm
nmode 21 nean

node
Patiria mniata
(cases) N= 88
< 10 67. 0%
10 - 19 26. 1%
20 - 29 3.4%
30 - 39 1. 1%
40 - 49 2.3%
50 - 59 0.0
60 - 69 0.0
70 - 79 0.0
80 - 89 0.0
90 - 99 0.0
> 99 0.0
mn size (mm 2
max size (mm 42
mean 9
node 7

124

81
0.0
0.0
. 5%
9%
. 9%
9%
12. 3%
29. 6%
35. 8%

3. 7%

1.2%

0.0
0.0
28
107
72
80

17. 9%
21. 4%
21. 4%
19. 6%
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Strongyl ocentrotus franci scanus

(cases) N=
<5

5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
> 109

mn size (M)
max size (mm
nmean

node

Macrocystis pyrifera nunbers of stipes.

(cases) N=
<3

3-5

6 -8

9 -11
12 - 14
15 - 17
18 - 20
21 - 23
24 - 26
27 - 29
30 - 32
33 - 35
36 - 38
39 - 41
42 - 44
>44

m n nunber
max nunber

nmean
node

102
0.0
0.0
3. 9%
2. 0%
2. 0%
3. 9%
0.0
0%
0%
0%
9%
9%
9%
9%
0%
9%
9%
8%
8%
8%
7%
8%
. 9%
11
117
81
89

[EnY

=
ONNPOONMNEPEWNNWEREN

125

43. 2%

12. 8%
10. 4%
. 2%
2%
. 6%
2%
4%
. 8%
. 8%
. 0%
. 8%
. 2%
. 8%
0
. 6%
1
137
10
2

NwE NN

RO W A

CATHEDRAL COVE

St rongyl ocent r ot us pur pur at us

(cases) N=
<5

5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
> 109

mn size (nm
max size (nmm
mean

node

Macrocystis pyrifera hol df ast di aneters.

(cases) N=
<6

6 - 11
12 - 17
18 - 23
24 - 29
30 - 35
36 - 41
42 - 47
48 - 53
54 - 59
60 - 65
66 - 71
72 - 77
78 - 83
84 - 89
>89

mn width (cm
max width (cm
mean

node

~NooiwoRE

1

125

00

. 0%
. 0%
. 0%
. 0%
. 0%
. 0%
12.
18.
21.
14.
. 0%

1

15.
37.
16.
11.
. 0%
. 6%
. 2%
. 6%
. 8%
. 8%

PWOhN

e e
WUIONOOOOO0O

= o1

cooooooo000;
ROOOOODOOOOOO

0%
0%
0%
0%

0%

H WOl
= 0100

25

2%
6%
0%
2%
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1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev
Cases

Macrocystis pyrifera adult 0. 3750 0. 6463
20 Ei seni a arborea 1. 8250 2.2140
20 Pt erygophora californica 0. 1250 0. 3582
20 Lam naria farl owi 4.5500 5. 5581
20 Macrocystis pyrifera juvenile 1.6000 2.2630
20 Macrocystis pyrifera all 1.9750 2.7313
20 Cypraea spadi cea 0. 0750 0. 2447
20 Astraea undosa 0. 0500 0. 1539
20 Patiria mniata 0. 0000 0. 0000
20 Pi sast er gi gant eus 0. 0000 0. 0000
20 Strongyl ocentrotus franci scanus 3.6250 3.9299
20 Strongyl ocentrot us purpuratus 2. 9500 2.7999
20 Par asti chopus parvi nensi s 0. 1000 0. 2052
20 Styel a nonteryensi s 0. 0000 0. 0000
20 Lyt hrypnus dal |l i 0. 0000 0. 0000
20 Cor yphopt erus ni chol si i 0. 3750 0. 6859
zz Al l ocli nus hol deri 0. 1500 0. 3285

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0. 0028 0. 0065
L2 Al | opora californica 0. 0000 0. 0000
' Tealia | ofotensis 0. 0000 0. 0000
L2 Lophogorgi a chil ensi s 0. 0028 0. 0065

12
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12
12
12
12
12
12
12
12
12
12
12
12

Muricea fruticosa

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

LANDI NG COVE

o © O o o o o o o O o o

. 0000
. 0000
. 0181
. 0000
. 0319
. 0000
. 0028
. 0125
. 5139
. 0042

0000

. 0000

. 0000
. 0000
. 0329
. 0000
. 0668
. 0000
. 0065
. 0203
. 2664
. 0144

0000

. 0000

127
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1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev
Cases

Green Al gae 1.6000 3.3758
25 M scel | aneous brown al gae 2.1000 4.6030
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 18. 6000 24. 0559
25 Cystoseira spp. 5. 3000 7.9162
25 Macrocysti s, Eisenia, Pterygophora 49.1000 29. 2963
25 M scel | aneous red al gae 12. 5000 15. 3433
25 Articul ated coralline al gae 21.4000 12. 2916
25 Crustose coralline al gae 35.4000 19. 6543
25 Gelidium spp. 17. 9000 27.0289
25 G gartina spp. 0. 4000 1.5612
25 M scel | aneous pl ants 1.6000 3.1358
25 Sponges 7.8000 8. 3329
25 Corynactis californica 2. 0000 3.8188
25 Bal anophyl li a el egans 0. 0000 0. 0000
25 Astrangi a | ajol | aensi s 2.5000 3. 7500
25 Di opatra ornata 0. 0000 0. 0000
25 Phr agmat opona cal i fornica 0. 0000 0. 0000
25 Ser pul orbi s squam ger us 1.5000 1.7678
25 Bryozoans, ot her 11. 6000 12. 4975
25 Di aperoeci a californica 3.2000 4.9749
2° Tuni cat es 2. 0000 2.7951
2° M scel | aneous invertebrates 12. 7000 11. 7465
2° Bare substrate 21.4000 24. 6864

25
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25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

LANDI NG COVE

75. 6000

12. 3000

12. 1000

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

~
O

© & o © »r B W o N o ~

8. 8264

. 0000
. 2500
. 0000
5833
2500
5833
5833
. 4167
0000
. 0000
9167
. 3333

27.1596
12. 9888
19. 8127

26. 0554

()]
w

N b O O P P P O Ol O PP

. 0591
L4222
. 0000
. 8381
. 4523
. 9752
. 5050
. 0836
. 0000
. 0000
. 6765
. 6580

129
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1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev

Cases
Chroni s punctipinnis adult 22.5833 32. 8286

12
910809 6. 8750 10. 3294

8
910930 54. 0000 41.5772

4
Chrom s punctipinnis juvenile 56. 4167 62. 2699

12
910809 80. 6250 63. 6282

8
910930 8. 0000 9. 0921

4
Oxyjulis californica adult 1. 0000 1.2792

12
910809 1.3750 1.4079

8
910930 0. 2500 0. 5000

4
Oxyjulis californica juvenile 0. 2500 0. 4523

12
910809 0. 3750 0.5175

8
910930 0. 0000 0. 0000

4
Sebast es nystinus adult 0. 0000 0. 0000

12
910809 0. 0000 0. 0000

8
910930 0. 0000 0. 0000

4
Sebastes nystinus juvenile 0. 0000 0. 0000

12
910809 0. 0000 0. 0000

8
910930 0. 0000 0. 0000

4
Sebast es serranoi des adult 0. 0000 0. 0000

12
910809 0. 0000 0. 0000

8
910930 0. 0000 0. 0000

4
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Sebast es serranoi des juvenile

12
910809

8
910930

4

Sebastes atrovirens adult
12

910809
8

910930
4

Sebastes atrovirens juvenile
12

910809
8

910930
4

Par al abrax cl at hratus adul t
12

910809
8
910930
4
Par al abrax clathratus juvenile
12
910809
8
910930
4

Sem cossyphus pul cher mal e

910809
8

910930
4

Sem cossyphus pul cher female

910809
8

910930
4

Enbi ot oca jacksoni adult
12

910809
8

LANDI NG COVE

7.
11.
0.

5833
2500
2500

. 2500
. 3750
. 0000

. 0000
. 0000
. 0000

. 8333
. 1250
. 2500

. 7500
. 1250
. 0000

. 0000
. 0000
. 0000

. 5833
. 3750
. 0000

. 4167
. 5000

. 8381
. 7124
. 5000

. 4523
. 5175
. 0000

. 0000
. 0000
. 0000

. 1249
. 9910
. 2016

. 2154
. 3562
. 0000

. 0000
. 0000
. 0000

. 5050
. 5059
. 6330

. 0836
. 1952
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910930
4

Embi ot oca | acksoni juvenile
12

910809
8

910930
4

Embi otoca |l ateralis adult
12

910809
8

910930
4

Embi ot oca | ateralis juvenile
12

910809
8

910930
4

Danmal i cht hys vacca adul t
12

910809
8

910930
4

Danal i cht hys vacca juvenile
12

910809
8

910930
4

Hypsypops rubi cundus adult
12

910809
8

910930
4

Hypsypops rubi cundus juvenile
12

910809
8

910930
4

Grella nigricans adult

LANDI NG COVE

. 2500

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 9167
. 2500
. 2500

. 0000
. 0000
. 0000

. 3333

. 9574

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 6765
. 4880
. 0616

. 0000
. 0000
. 0000

. 6580
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12
910809
8
910930
4

Grella nigricans juvenile
12

910809
8

910930
4

LANDI NG COVE

8.1250
2.7500

0. 0000
0. 0000
0. 0000

4.1897
3.5940

0. 0000
0. 0000
0. 0000
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1991 SI ZE FREQUENCY DI STRI BUTI ONS

Haliotis corrugata

(cases) N= 49
< 25 0.0
25 - 29 0.0
30 - 34 0.0
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
50 - 54 0.0
55 - 59 0.0
60 - 64 0.0
65 - 69 0.0
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 0.0
95 - 99 0.0
100 - 104 2. 0%
105 - 109 0.0
110 - 114 0.0
115 - 119 2. 0%
120 - 124 4. 1%
125 - 129 4. 1%
130 - 134 10. 2%
135 - 139 12. 2%
140 - 144 12. 2%
145 - 149 10. 2%
150 - 154 10. 2%
155 - 159 6. 1%
160 - 164 2. 0%
165 - 169 12. 2%
170 - 174 2. 0%
175 - 179 4. 1%
180 - 184 2. 0%
185 - 189 2. 0%
190 - 194 2. 0%
195 - 199 0.0
> 199 0.0
mn size (M) 104
max size (nmm 192
nmean 148
node 138

LANDI NG COVE

Ast raea undosa

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

100 - 109
110 - 119

> 119

mn size (mm
max size (nm
mean

node

H nnites gi gant eus

(cases) N=
< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99
100 - 109
110 - 119
120 - 129
130 - 139
140 - 149
> 149

mn size (nmm
max size (nmm
mean

node

69
0.0
0.0

2. 9%
5. 8%
15. 9%
24. 6%
17. 4%
10. 1%
10. 1%
10. 1%
2. 9%
0.0
0.0

22
105

63

58

134
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Strongyl ocentrotus franci scanus

(cases) N=

<5

5-9

10 - 14

15 - 19

20 - 24

25 - 29 3
30 - 34 2
35 - 39 1
40 - 44

45 - 49 1.
50 - 54 2.
55 - 59 2.
60 - 64 3.
65 - 69 6.
70 - 74 5.
75 - 79 14.
80 - 84 11.
85 - 90 7.
90 - 94 9.
95 - 99 12.
100 - 104 7.
105 - 109 6.
> 109 9.
mn size (mm

max size (mm

nean

node

Macrocystis pyrifera nunbers of stipes.

(cases) N=

<3 25.
3-5 17.
6 -8 11.
9 -11 7
12 - 14 6.
15 - 17 5.
18 - 20 7.
21 - 23 3.
24 - 26 1.
27 - 29 5.
30 - 32 2.
33 - 35 1.
36 - 38 1.
39 - 41 1.
42 - 44 0.
>44 2
m n nunber

max nunber

nean

node

coocoor
QOO OOO0o

. 0%
. 0%
. 0%
0.0
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
25
121

84

75

101
7%
8%
9%
. 9%
9%
9%
9%
0%
0%
0%
0%
0%
0%
0%
0
. 0%

1
48
11

1

LANDI NG COVE

St rongyl ocent r ot us pur pur at us

mn size (nm

max size (nmm

(cases) N=
<5
5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 -
105 -

> 109
nmean
node

104
109

17.
26.
13.

RN Ao

L  CP° (o -
MOO0O0O00OLOO
(=)

oo

H D oo
NO A

135

Macrocystis pyrifera hol df ast di aneters.

(cases) N=
<6

6 - 11
12 - 17
18 - 23
24 - 29
30 - 35
36 - 41
42 - 47
48 - 53
54 - 59
60 - 65
66 - 71
72 - 77
78 - 83
84 - 89
>89

mn w dt
max w dt
nmean
node

23.
13.

9.
12.
14.

CoooOoNREANOO

WONFRPOOOOO

101
8%
9%
9%
9%
9%
. 9%
. 9%
. 0%
0%
0%
. 0%

N O
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1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev
Cases

Macrocystis pyrifera adult 0. 0000 0. 0000
20 Ei seni a arborea 0. 0000 0. 0000
20 Pt erygophora californica 0. 0000 0. 0000
20 Lam naria farl owi 0. 0000 0. 0000
20 Macrocystis pyrifera juvenile 0. 0250 0.1118
20 Macrocystis pyrifera all 0. 0250 0.1118
20 Cypraea spadi cea 0. 0500 0. 1539
20 Astraea undosa 0. 2250 0.4723
20 Patiria mniata 0.1750 0. 2936
20 Pi sast er gi gant eus 0. 1500 0. 2351
20 Strongyl ocentrotus franci scanus 1.6000 3.0975
20 Strongyl ocentrot us purpuratus 52. 7000 32. 3131
20 Par asti chopus parvi nensi s 1.1500 0.8127
20 Styel a nonteryensi s 0. 0000 0. 0000
20 Lyt hrypnus dal |l i 0. 0000 0. 0000
20 Cor yphopt erus ni chol si i 0. 8250 0. 7656
20 Al l ocli nus hol deri 0. 2750 0.4128
20
1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0.0972 0.0724
L2 Al | opora californica 0. 0000 0. 0000
' Tealia | ofotensis 0. 0000 0. 0000
L2 Lophogorgi a chil ensi s 0.2708 0. 0970

12



LOCATI ON 14 SANTA BARBARA -

12
12
12
12
12
12
12
12
12
12
12
12

Muricea fruticosa

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

SOUTHEAST SEA

[EEN
(e}

©O o o o o o o o O o o

L1 ON
. 0083

. 0458
. 0000
. 0000
. 0028
. 0000
. 0014
. 0014
. 0014
. 1069

0000
. 2639

. 0112
. 0311
. 0000
. 0000
. 0065
. 0000
. 0048
. 0048
. 0048
. 0668

0000

. 9448
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1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

Speci es Mean

Green Al gae
M scel | aneous brown al gae

Desnmarestia spp

Lam naria farl ow

Cystoseira spp.

Macrocystis, Eisenia, Pterygophora

M scel | aneous red al gae
Articul ated coralline al gae
Crustose coralline al gae
Celidium spp

G gartina spp.

M scel | aneous pl ants
Sponges

Corynactis californica

Bal anophyl li a el egans

Astrangi a | ajol | aensi s

Di opatra ornata

Phr agmat opona cal i fornica

Ser pul orbi s squam ger us

Bryozoans, other

Di aperoeci a californica

Tuni cat es
M scel | aneous i nvertebrates
Bare substrate

Rock

SOUTHEAST SEA LI ON

Std Dev

2.7000
0. 0000
0. 0000
0. 0000
0.1000
0. 4000
7.7000
0. 7000
25. 0000
. 0000

. 0000

. 0000

. 0000

0
0
0
1
1. 3000
2.9000
3. 1000
0. 0000
0. 0000
0. 1000
3. 5000
0. 0000

6. 4000

13. 5000

36. 5000
76. 3000

Cases
3.9476
0. 0000
0. 0000
0. 0000
0. 5000
1.1815
8. 1943

. 3540
. 4373
. 0000
. 0000
. 0000
. 6137
. 2958
. 6572

1
9
0
0
0
1
2
3
3. 0000
0. 0000
0. 0000
0. 5000
4.8412
0. 0000
6.2115
7.6376
17. 7218

20. 4394



LOCATI ON 14 SANTA BARBARA - SOUTHEAST SEA LI ON 139
25

Cobbl e 3.1000 3.8379
25

Sand 20. 6000 20. 8577
25

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 5.9514 16. 0769
144

Chronm s puncti pinni s 32. 1667 20. 1035
L2 Oxyjulis californica 35. 5000 30. 0893
L2 Sebast es nysti nus 0. 0000 0. 0000
' Sebast es serranoi des 0. 0000 0. 0000
' Sebast es atrovirens 0. 0000 0. 0000
' Par al abrax cl at hr at us 0. 7500 0.6216
L2 Sem cossyphus pul cher 2.1667 1.8007
L2 Enbi ot oca j acksoni 0. 0000 0. 0000
' Enbi ot oca | ateralis 0. 0000 0. 0000
L2 Danmal i cht hys vacca 0. 0000 0. 0000
L2 Hypsypops rubi cundus 0. 8333 0.7177
L2 Grella nigricans 0. 0000 0. 0000

12



LOCATI ON 14 SANTA BARBARA -

SOUTHEAST SEA LI ON

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day)
Cases
Chroni s punctipinnis adult
12
910618
4
910828
8
Chrom s punctipinnis juvenile
12
910618
4
910828
8
Oxyjulis californica adult
12
910618
4
910828
8
Oxyjulis californica juvenile
12
910618
4
910828
8
Sebast es nystinus adult
12
910618
4
910828
8
Sebastes nystinus juvenile
12
910618
4
910828
8
Sebast es serranoi des adult
12
910618
4
910828

8

Mean

20.

24.

36.

13.

30.

46.

. 6667

0000

. 5000

5000

. 0000

7500

. 5833

7500

. 0000

9167

. 0000

3750

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

Std Dev

10.

25.

21.

14.
24.

31.

27.

5169

. 9815
. 9761

1992

. 0000

9854

3746
2813

. 0000

7475

. 0000

6506

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

140
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Sebast es serranoi des juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 0. 7500 0.6216

12
910618 1. 2500 0. 5000

4
910828 0. 5000 0. 5345

8
Par al abrax clathratus juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sem cossyphus pul cher mal e 0. 1667 0. 3892
910618 0. 0000 0. 0000

4
910828 0. 2500 0. 4629

8
Sem cossyphus pul cher female 2. 0000 1.8586
910618 3. 7500 1.8930

4
910828 1.1250 1.1260

8
Enbi ot oca jacksoni adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
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910828
8

Embi ot oca | acksoni juvenile
12

910618
4

910828
8

Embi otoca |l ateralis adult
12

910618
4

910828
8

Embi ot oca | ateralis juvenile
12

910618
4

910828
8

Danmal i cht hys vacca adul t
12

910618
4

910828
8

Danal i cht hys vacca juvenile
12

910618
4

910828
8

Hypsypops rubi cundus adult
12

910618
4

910828
8

Hypsypops rubi cundus juvenile
12

910618
4

910828
8

Grella nigricans adult

SOUTHEAST SEA LI ON
0. 0000
0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 8333
0. 5000
1. 0000

0. 0000
0. 0000
0. 0000

0. 0000

. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

. 0000
. 0000
. 0000

L7177
. 5774
. 7559

. 0000
. 0000
. 0000

. 0000

142
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12
4
8

Grella nigricans juvenile

910618
910828

12
4
8

910618
910828

SOUTHEAST SEA LI ON
0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

0. 0000
0. 0000

0. 0000
0. 0000
0. 0000

143
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1991 SI ZE FREQUENCY DI STRI BUTI ONS

Tet hya aurantia

(cases) N= 32
< 10 0.0
10 - 19 3.1%
20 - 29 3. 1%
30 - 39 0.0
40 - 49 3. 1%
50 - 59 25. 0%
60 - 69 12. 5%
70 - 79 28. 1%
80 - 89 21. 9%
90 - 99 3.1%
> 99 0.0
mn size (M 18
max size (nmm 90
nmean 66
node 50

Ast raea undosa

(cases) N= 26
< 10 0.0
10 - 19 0.0
20 - 29 0.0
30 - 39 3.8%
40 - 49 19. 2%
50 - 59 65. 4%
60 - 69 7. 7%
70 - 79 3.8%
80 - 89 0.0
90 - 99 0.0
100 - 109 0.0
110 - 119 0.0
> 119 0.0
mn size (M) 33
max size (nmm 71
nmean 53
node 54

Lyt echi nus ananmesus

(cases) N= 118
<5 0.0
5-9 2.5%
10 - 14 42. 4%
15 - 19 54. 2%
20 - 24 . 8%
25 - 29 0.0
30 - 34 0.0
35 - 39 0.0
40 - 44 0.0
45 - 49 0.0
> 49 0.0
mn size (M) 7
max size (mm 20
nmean 15

node 17

SOUTHEAST SEA LI ON

Patiria mniata

(cases) N=

< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99

> 99

mn size (mm
max size (nm
mean

node

Pi sast er gi gant eus

(cases) N=
< 20

20 - 39

40 - 59

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299

mn size (nmm
max size (nmm
mean

node

18.
31.
21.
12.

20
29
37

4

(o]

coooooo; oo

[EnY
0O~
[o2 1 " Nee)

144

32
0.0
0.0
1%
1%
8%
3%
9%
5%
1%
. 3%

26
91
59
46

24
0.0
0.0
. 8%
. 2%
. 5%
. 2%

w
OQO0OO0OO0O0OO0OROO
S

ol
I
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Strongyl ocentrotus franci scanus

(cases) N=
<5

5-9

10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
> 109

mn size (mm
max size (mm
nean

node

Lophogorgi a chil ensis heights

(cases) N=
<5
5- 8
9 - 12
13 - 16
17 - 20
21 - 24
25 - 28
29 - 32
33 - 36
37 - 40
41 - 44
45 - 48
49 - 52
53 - 56
>57

m n height (cm
max height (cm
nean
node

16.
26.
13.

10.

WoONOEONE0W

PWWwoUTOAEER

Cowoowo

105
0.0
8%
6%
9%
9%
6%
4%
6%
9%
7%
. 8%
0.0
0.0
0%
9%
8%
5%
7%
6%
8%
8%
. 9%
0.0
5
109
53
28

SOUTHEAST SEA LI ON

St rongyl ocent r ot us pur pur at us

(cases) N=
<5

5-9

10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
> 109

mn size (nm
max size (nmm
mean

node

Lophogorgi a chil ensis wi dths.

(cases) N=
<5

5-8

9 - 12

13 - 16

17 - 20

21 - 24

25 - 28

29 - 32

33 - 36

37 - 40

41 - 44

45 - 48

49 - 52

53 - 56

>57

mn width (cm
max width (cm
mean

node

1

0.

0

145

00
0
0

5. 0%
57. 0%
36. 0%

2. 0%

©CO0000000000000000
elelolololololololololololololole]

P ERNE
© oUW

30

. T%
20.
23.
13.
. 0%
13.

Cowooooo
coowooooo

0%
3%
3%

3%

S
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Miuri cea californica heights Miricea californica widths

(cases) N= 24 (cases) N= 24
<5 0.0 <5 4. 2%
5- 8 4.2% 5-8 0.0
9 - 12 0.0 9 - 12 0.0
13 - 16 0.0 13 - 16 0.0
17 - 20 0.0 17 - 20 0.0
21 - 24 0.0 21 - 24 0.0
25 - 28 12. 5% 25 - 28 0.0
29 - 32 12. 5% 29 - 32 0.0
33 - 36 12. 5% 33 - 36 0.0
37 - 40 0.0 37 - 40 0.0
41 - 44 4.2% 41 - 44 0.0
45 - 48 12. 5% 45 - 48 25. 0%
49 - 52 16. 7% 49 - 52 8. 3%
53 - 56 8.3% 53 - 56 4. 2%
57 - 60 8.3% 57 - 60 8. 3%
61 - 64 0.0 61 - 64 0.0
65 - 68 0.0 65 - 68 16. 7%
69 - 72 8.3% 69 - 72 0.0
73 - 76 0.0 73 - 76 8. 3%
77 - 80 0.0 77 - 80 0.0
81 - 84 0.0 81 - 84 4. 2%
85 - 88 0.0 85 - 88 4. 2%
89 - 92 0.0 89 - 92 0.0
93 - 96 0.0 93 - 96 4. 2%
97 - 100 0.0 97 - 100 4. 2%
>100 0.0 >100 8.3%
mn height (cm 7 mn width (cm 4
max height (cm 72 max width (cm 111
nmean 43 mean 65

node 35 node 45
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1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es Mean Std Dev
Cases

Macrocystis pyrifera adult 0. 0000 0. 0000
20 Ei seni a arborea 0. 0500 0. 1539
20 Pt erygophora californica 0. 0000 0. 0000
20 Lam naria farl owi 0. 0000 0. 0000
20 Macrocystis pyrifera juvenile 2. 0500 6. 4643
20 Macrocystis pyrifera all 2. 0500 6. 4643
20 Cypraea spadi cea 0. 1500 0. 4007
20 Astraea undosa 0. 5000 0.5130
20 Patiria mniata 0. 0000 0. 0000
20 Pi sast er gi gant eus 0. 0750 0. 1832
20 Strongyl ocentrotus franci scanus 2. 3500 1.8785
20 Strongyl ocentrot us purpuratus 59. 5000 25. 0536
20 Par asti chopus parvi nensi s 0. 3250 0. 4667
20 Styel a nonteryensi s 0. 0000 0. 0000
20 Lyt hrypnus dal |l i 0. 0000 0. 0000
20 Cor yphopt erus ni chol si i 0. 2000 0.3770
zz Al l ocli nus hol deri 0. 9250 0. 5200

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0. 0000 0. 0000
L2 Al | opora californica 0. 0000 0. 0000
' Tealia | ofotensis 0. 0000 0. 0000
L2 Lophogorgi a chil ensi s 0.0042 0. 0075

12
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Miuricea fruticosa 0. 0014 0. 0048
' Miuricea californica 0. 0000 0. 0000
L2 Panul irus interruptus 0. 0028 0. 0096
' Hal i oti s rufescens 0. 0000 0. 0000
L2 Hal i oti s corrugata 0. 0000 0. 0000
L2 Hal i otis ful gens 0. 0000 0. 0000
' Kel letia kelletii 0. 0000 0. 0000
L2 Megat hura crenul at a 0. 0000 0. 0000
L2 Hi nnites gi gant eus 0. 0264 0. 0392
L2 Apl ysia californica 0.0736 0. 0463
L2 Pycnopodi a hel i ant hoi des 0. 0000 0. 0000
L2 Lyt echi nus ananesus 0. 0000 0. 0000

12



LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT 149
1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev
Cases

Green Al gae 2.9000 3. 8649
25 M scel | aneous brown al gae 2.1000 4.6030
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 0. 0000 0. 0000
25 Cystoseira spp. 0. 5000 2.5000
25 Macrocysti s, Eisenia, Pterygophora 7.8000 16. 0941
25 M scel | aneous red al gae 6. 9000 6. 3852
25 Articul ated coralline al gae 16. 7000 20. 0743
25 Crustose coralline al gae 33. 0000 16. 7394
25 Cel i di um spp. 2.3000 4.0774
25 G gartina spp. 0. 0000 0. 0000
25 M scel | aneous pl ants 1.2000 1.7854
25 Sponges 0. 6000 1.4930
25 Corynactis californica 2.4000 3. 2660
25 Bal anophyl li a el egans 0. 1000 0. 5000
25 Astrangi a | ajol | aensi s 3.7000 6. 2965
25 Di opatra ornata 0. 1000 0. 5000
25 Phr agmat opona cal i fornica 0. 0000 0. 0000
25 Ser pul orbi s squam ger us 0. 1000 0. 5000
25 Bryozoans, other 2.8000 4.8584
25 Di aperoeci a californica 0. 1000 0. 5000
2° Tuni cat es 1. 4000 2.6101
2° M scel | aneous invertebrates 6. 5000 5. 1539
2° Bare substrate 26. 5000 16. 9097

25



LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT

Rock 79. 7000 14. 6188
25

Cobbl e 12. 4000 11. 5353
25

Sand 7.9000 6. 7961
25

1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance 5.5972 14. 9999
144

Chronm s puncti pinni s 38. 5000 36. 6618
L2 Oxyjulis californica 9.4167 9. 5008
L2 Sebast es nysti nus 1. 0000 2.8604
' Sebast es serranoi des 0. 0000 0. 0000
' Sebast es atrovirens 0. 0000 0. 0000
' Par al abrax cl at hr at us 1.8333 1. 5859
L2 Sem cossyphus pul cher 0. 7500 0. 8660
L2 Enbi ot oca j acksoni 0. 1667 0.5774
' Enbi ot oca | ateralis 0. 0000 0. 0000
L2 Danmal i cht hys vacca 0. 0000 0. 0000
L2 Hypsypops rubi cundus 7.9167 2.0652
L2 Grella nigricans 7.5833 5.8692

12

150



LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT 151
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev

Cases
Chroni s punctipinnis adult 1.8333 1. 8505

12
910618 3. 0000 2.1602

4
910828 1. 2500 1.4880

8
Chrom s punctipinnis juvenile 36. 6667 37. 3566

12
910618 0. 0000 0. 0000

4
910828 55. 0000 32. 2579

8
Oxyjulis californica adult 4. 4167 2.2344

12
910618 4. 2500 1.8930

4
910828 4.5000 2.5071

8
Oxyjulis californica juvenile 5. 0000 8. 3883

12
910618 0. 0000 0. 0000

4
910828 7.5000 9. 4415

8
Sebast es nystinus adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes nystinus juvenile 1. 0000 2.8604

12
910618 0. 2500 0. 5000

4
910828 1.3750 3.5026

8
Sebast es serranoi des adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8



LOCATI ON 15 SANTA BARBARA | SLAND - ARCH PO NT 152

Sebast es serranoi des juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 1.6667 1.6143

12
910618 0. 5000 0.5774

4
910828 2. 2500 1.6690

8
Par al abrax clathratus juvenile 0. 1667 0. 3892

12
910618 0. 2500 0. 5000

4
910828 0. 1250 0. 3536

8
Sem cossyphus pul cher mal e 0. 0833 0. 2887
910618 0. 2500 0. 5000

4
910828 0. 0000 0. 0000

8
Sem cossyphus pul cher female 0. 6667 0. 8876
910618 1. 0000 1.1547

4
910828 0. 5000 0. 7559

8
Enbi ot oca jacksoni adult 0. 1667 0.5774

12
910618 0. 5000 1. 0000

4
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910828 0. 0000 0. 0000

8
Embi ot oca | acksoni juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Embi ot oca | ateralis adult 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Embi ot oca | ateralis juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Danmal i cht hys vacca adul t 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Danal i cht hys vacca juvenile 0. 0000 0. 0000

12
910618 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Hypsypops rubi cundus adult 7.5000 2.2764

12
910618 8. 7500 1. 5000

4
910828 6. 8750 2.4165

8
Hypsypops rubi cundus juvenile 0.4167 0.5149

12
910618 0. 0000 0. 0000

4
910828 0. 6250 0. 5175

8

Grella nigricans adult 7.1667 6. 1472




LOCATI ON 15 SANTA BARBARA | SLAND -

12
4
8

910618
910828

Grella nigricans juvenile

12
4
8

910618
910828

ARCH PO NT
0. 0000
10. 7500

0. 4167
1. 0000
0.1250

. 0000
. 9188

. 1645
. 0000
. 3536

154



LOCATI ON 15 SANTA BARBARA | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Ast raea undosa

(cases) N= 101
< 10 0.0
10 - 19 0.0
20 - 29 5. 0%
30 - 39 13. 9%
40 - 49 10. 9%
50 - 59 11. 9%
60 - 69 12. 9%
70 - 79 12. 9%
80 - 89 17. 8%
90 - 99 10. 9%
100 - 109 2. 0%
110 - 119 1. 0%
> 119 1. 0%
mn size (M) 22
max size (mm 126
nmean 65
node 35

Strongyl ocentrotus franci scanus

(cases) N= 111
<5 1. 8%
5-9 1. 8%
10 - 14 3. 6%
15 - 19 8.1%
20 - 24 6. 3%
25 - 29 3.6%
30 - 34 6. 3%
35 - 39 3. 6%
40 - 44 1.8%
45 - 49 5. 4%
50 - 54 5.4%
55 - 59 3.6%
60 - 64 9. 0%
65 - 69 9. 0%
70 - 74 14. 4%
75 - 79 7.2%
80 - 84 6. 3%
85 - 90 0.0
90 - 94 2. 7%
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (mm 3
max size (mm 92
nmean 51

node 73

ARCH PO NT

Pi sast er gi gant eus

(cases) N= 68
< 20 0.0
20 - 39 0.0
40 - 59 0.0
60 - 79 5. 9%
80 - 99 16. 2%
100 - 119 25. 0%
120 - 139 25. 0%
140 - 159 17. 6%
160 - 179 8. 8%
180 - 199 1. 5%
200 - 219 0.0
220 - 239 0.0
240 - 259 0.0
260 - 279 0.0
280 - 299 0.0
> 299 0.0
mn size (nm 66
max size (nmm 183
mean 123
node 130

St rongyl ocent r ot us pur pur at us

(cases) N= 103
<5 0.0
5-9 6. 8%
10 - 14 6. 8%
15 - 19 8. 7%
20 - 24 20. 4%
25 - 29 17. 5%
30 - 34 22. 3%
35 - 39 8. 7%
40 - 44 5. 8%
45 - 49 2. 9%
50 - 54 0.0
55 - 59 0.0
60 - 64 0.0
65 - 69 0.0
70 - 74 0.0
75 - 79 0.0
80 - 84 0.0
85 - 90 0.0
90 - 94 0.0
95 - 99 0.0
100 - 104 0.0
105 - 109 0.0
> 109 0.0
mn size (nm 5
max size (nmm 48
mean 26
node 30
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Macrocystis pyrifera nunbers of s

(cases) N=

<3 34.
3-5 31.
6 -8 14.

9 -11

12 - 14
15 - 17
18 - 20
21 - 23
24 - 26
27 - 29
>29

m n nunber
max nunber
nmean

node

i

ti pes

64
4%
3%
1%
1%
8%
6%
6%
1%
6%
6%
0

1
28
6
2

ARCH PO NT

156

Macrocystis pyrifera hol df ast di ameters

(cases) N=
<6

6 - 11
12 - 17
18 - 23
24 - 29
30 - 35
36 - 41
42 - 47
48 - 53
54 - 59
60 - 65
66 - 71
72 - 77
78 - 83
84 - 89
>89

mn w dt

35.
31.
14.
L T%
. 4%
. 6%
1%

coooooooowron
Nl leoleololololololole]

W

64

9%
3%
1%



LOCATI ON 16 SANTA BARBARA | SLAND - CAT CANYON

1991 QUADRAT DATA: MEAN NUMBER PER M

Speci es
Cases

Macrocystis pyrifera adult 0
20

Ei seni a arborea 0
20

Pt erygophora californica 0
20

Laminaria farlow i 0
20

Macrocystis pyrifera juvenile 4
20

Macrocystis pyrifera all 4.
20

Cypraea spadi cea 0
20

Astraea undosa 0
20

Patiria mniata 0
20

Pi sast er gi gant eus 0
20

Strongyl ocentrotus franci scanus 1.
20

Strongyl ocentrot us purpuratus 37.
20

Par asti chopus parvi nensi s 0
20

Styel a nonteryensi s 0
20

Lyt hrypnus dal |l i 0.
20

Cor yphopt erus ni chol si i 0
20

Al l oclinus hol deri 0
20

1991 BAND TRANSECT DATA: MEAN NUMBER PER M

Tet hya auranti a 0.
12

Al | opora californica 0.
12

Tealia | of otensis 0.
12

Lophogorgi a chil ensi s 0.

12

Mean

. 1500
. 0000
. 0000
. 0000
. 2250

3750

. 1250
. 2750
. 0000
. 1750

7000
2500

. 4000
. 0000

0000

. 1000
. 3750

0014
0000
0000
0014

o O O o

© © o o ©°

157

Std Dev

. 4617
. 0000
. 0000
. 0000
. 6208
. 0369
. 3193
. 4435
. 0000
. 3726

0673

. 1713

5026

. 0000
. 0000

2616

. 3932

. 0048
. 0000
. 0000
. 0048



LOCATI ON 16 SANTA BARBARA | SLAND - CAT CANYON

12
12
12
12
12
12
12
12
12
12
12
12

Muricea fruticosa

Muri cea californica

Panul irus interruptus

Hal i oti s rufescens

Hal i oti s corrugata

Hal i otis ful gens

Kelletia kelletii

Megat hura crenul at a

Hi nnites gi gant eus

Apl ysia californica

Pycnopodi a hel i ant hoi des

Lyt echi nus ananesus

0
0
0
0
0
0.
0
0
0
0
0
0

. 0000

. 0014
. 0264

. 0000
. 0014
0028
. 0000

. 0000

. 0014

. 0583
. 0000

. 0000

. 0000
. 0048
. 0417
. 0000
. 0048
. 0065
. 0000
. 0000
. 0048
. 0411

0000

. 0000
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LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON 159
1991 RANDOM PO NT CONTACT DATA: MEAN PERCENT COVER

Speci es Mean Std Dev
Cases

Green Al gae 1.2000 2.6141
25 M scel | aneous brown al gae 2.9000 6.1101
25 Desmaresti a spp. 0. 0000 0. 0000
2° Lam naria farl owi 0. 0000 0. 0000
25 Cystoseira spp. 3. 8000 9. 2455
25 Macrocysti s, Eisenia, Pterygophora 10.8000 24.9658
25 M scel | aneous red al gae 7.0000 6.2082
25 Articul ated coralline al gae 13. 1000 18.1613
25 Crustose coralline al gae 31.9000 16. 0773
25 Cel i di um spp. 0. 1000 0. 5000
25 G gartina spp. 0. 0000 0. 0000
25 M scel | aneous pl ants 4. 4000 5.5095
25 Sponges 1. 3000 2.5125
25 Corynactis californica 0. 2000 0.6922
25 Bal anophyl li a el egans 0. 7000 1.6956
25 Astrangi a | ajol | aensi s 1.6000 2.6887
25 Di opatra ornata 0. 0000 0. 0000
25 Phr agmat opona cal i fornica 0. 0000 0. 0000
25 Ser pul orbi s squam ger us 1. 0000 2.3936
25 Bryozoans, other 2.9000 6.4015
25 Di aperoeci a californica 0. 8000 2. 4707
2° Tuni cat es 1. 9000 3. 4065
2° M scel | aneous invertebrates 14. 9000 10. 3953
2° Bare substrate 27.6000 17.5071

25



LOCATI ON 16

25
25
25

1991

144

12
12
12
12
12
12
12
12
12
12
12
12

Rock
Cobbl e
Sand

SANTA BARBARA | SLAND -

CAT CANYON

79. 5000

3. 0000

17.4000

FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Total Fish Abundance

Chronm s puncti pinni s

Oxyjulis californica

Sebast es nysti nus

Sebast es serranoi des

Sebastes atrovirens

Par al abrax cl at hr at us

Sem cossyphus pul cher

Enbi ot oca j acksoni

Enmbi otoca |l ateralis

Danmal i cht hys vacca

Hypsypops rubi cundus

Grella nigricans

a N
(o2

P M O O o 9 r o o o

7.0139

. 7500
. 0000
. 0833
0833
1667
0000
9167
. 1667
2500
. 0000
1667
. 5833

21. 6627
7.0341
19. 2365

21.7979

13

a1
=

P P O O O O O O O O

. 8965
. 7230
. 2887
2887
. 3892
. 6030
9003
. 3892
. 6216
0000
. 1146
4434
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LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON 161
1991 FI SH TRANSECT DATA: MEAN NUMBER PER TRANSECT

Speci es Dat e (year/ nont h/ day) Mean Std Dev
Cases
Chroni s punctipinnis adult 21. 7500 13. 8965
12
910620 15. 5000 10. 6615
4
910828 24. 8750 14. 8751
8
Chrom s punctipinnis juvenile 0. 0000 0. 0000
12
910620 0. 0000 0. 0000
4
910828 0. 0000 0. 0000
8
Oxyjulis californica adult 8. 5000 6. 6946
12
910620 3. 0000 1.1547
4
910828 11. 2500 6.6279
8
Oxyjulis californica juvenile 47. 5000 50. 2946
12
910620 0. 0000 0. 0000
4
910828 71. 2500 45,1782
8
Sebast es nystinus adult 0. 0000 0. 0000
12
910620 0. 0000 0. 0000
4
910828 0. 0000 0. 0000
8
Sebastes nystinus juvenile 0. 0833 0. 2887
12
910620 0. 2500 0. 5000
4
910828 0. 0000 0. 0000
8
Sebast es serranoi des adult 0. 0833 0. 2887
12
910620 0. 0000 0. 0000
4
910828 0. 1250 0. 3536

8



LOCATI ON 16 SANTA BARBARA | SLAND - CAT CANYON 162

Sebast es serranoi des juvenile 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens adult 0. 1667 0. 3892

12
910620 0. 5000 0.5774

4
910828 0. 0000 0. 0000

8
Sebastes atrovirens juvenile 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Par al abrax cl at hratus adul t 0. 9167 0. 6686

12
910620 0. 7500 0. 5000

4
910828 1. 0000 0. 7559

8
Par al abrax clathratus juvenile 0. 0833 0. 2887

12
910620 0. 0000 0. 0000

4
910828 0. 1250 0. 3536

8
Sem cossyphus pul cher mal e 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Sem cossyphus pul cher female 0.9167 0. 9003
910620 0. 5000 1. 0000

4
910828 1.1250 0. 8345

8
Enbi ot oca jacksoni adult 0. 1667 0. 3892

12
910620 0. 0000 0. 0000

4

910828 0. 2500 0.4629
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8

Embi ot oca | acksoni juvenile 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Embi ot oca | ateralis adult 0. 2500 0.6216

12
910620 0. 7500 0. 9574

4
910828 0. 0000 0. 0000

8
Embi ot oca | ateralis juvenile 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Danmal i cht hys vacca adul t 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Danual i cht hys vacca juvenile 0. 0000 0. 0000

12
910620 0. 0000 0. 0000

4
910828 0. 0000 0. 0000

8
Hypsypops rubi cundus adult 2. 0000 1. 0445

12
910620 2. 0000 0. 8165

4
910828 2. 0000 1.1952

8
Hypsypops rubi cundus juvenile 0. 1667 0. 3892

12
910620 0. 0000 0. 0000

4
910828 0. 2500 0. 4629

8
Grella nigricans adult 1.5833 1.4434

12



LOCATI ON 16 SANTA BARBARA | SLAND -
910620
4
910828
8
Grella nigricans juvenile
12
910620
4
910828

8

CAT CANYON
0. 0000

2.3750

0. 0000
0. 0000
0. 0000

0. 0000
1. 0607

0. 0000
0. 0000
0. 0000

164



LOCATI ON 16

SANTA BARBARA | SLAND -

1991 SI ZE FREQUENCY DI STRI BUTI ONS

Haliotis corrugata

(cases) N=
< 25

25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
75 - 79
80 - 84
85 - 90
90 - 94
95 - 99
100 - 104
105 - 109
110 - 114
115 - 119
120 - 124
125 - 129
130 - 134
135 - 139
140 - 144
145 - 149
150 - 154
155 - 159
160 - 164
165 - 169
170 - 174
175 - 179
180 - 184
185 - 189
190 - 194
195 - 199
> 199

mn size (M)
max size (mm
nmean

node

COO0C00O00000000000
OO0 00O0O000O0O00O0O0O00ON

o
w
X

0.0
8. 3%
16. 7%
0.0
8.3%
8. 3%
0.0
25. 0%
16. 7%
0.0
8. 3%

coooooo0
QOO OOOO0O

108
162
137
148

CAT CANYON

Ast raea undosa

(cases) N=
< 10

10 - 19

20 - 29

30 - 39

40 - 49

50 - 59

60 - 69

70 - 79

80 - 89

90 - 99
100 - 109
110 - 119
> 119

mn size (mm

max size (nm
nmean
node

Pi sast er gi gant eus

(cases) N=
< 20

20 - 39

40 - 59

60 - 79

80 - 99
100 - 119
120 - 139
140 - 159
160 - 179
180 - 199
200 - 219
220 - 239
240 - 259
260 - 279
280 - 299
> 299

mn size (nmm

max size (nmm
mean
node

165

coooo
ooocoonN

9. 4%
15. 6%
53. 1%
18. 8%

3.1%

0.0
0.0
0.0
51
95
73
71

cooo
OQOOON

3.1%
56. 3%
21. 9%
15. 6%
3.1%

coooooo
OOO0OO0OOOO

98
163
119
101



LOCATION 16 SANTA BARBARA | SLAND - CAT CANYON 166

St rongyl ocentrotus franci scanus St rongyl ocent rot us pur pur at us

(cases) N= 114 (cases) N= 107
<5 1.8% <5 0.0
5-09 1.8% 5-9 0.0
10 - 14 0.0 10 - 14 0.0
15 - 19 0.0 15 - 19 0.0
20 - 24 0.0 20 - 24 0.0
25 - 29 0.0 25 - 29 9.3%
30 - 34 . 9% 30 - 34 33. 6%
35 - 39 5.3% 35 - 39 25.2%
40 - 44 8.8% 40 - 44 22. 4%
45 - 49 9. 6% 45 - 49 6.5%
50 - 54 8.8% 50 - 54 1. 9%
55 - 59 14. 9% 55 - 59 . 9%
60 - 64 14. 0% 60 - 64 0.0
65 - 69 7.9% 65 - 69 0.0
70 - 74 12. 3% 70 - 74 0.0
75 - 79 8.8% 75 - 79 0.0
80 - 84 4. 4% 80 - 84 0.0
85 - 90 0.0 85 - 90 0.0
90 - 94 0.0 90 - 94 0.0
95 - 99 9% 95 - 99 0.0
100 - 104 0.0 100 - 104 0.0
105 - 109 0.0 105 - 109 0.0
> 109 0.0 > 109 0.0
mn size (mm 3 mn size (nm 27
max size (mm 99 max size (nmm 57
mean 58 mean 37
node 64 node 36
Macrocystis pyrifera nunbers of stipes. Macrocystis pyrifera hol df ast di ameters
(cases) N= 110 (cases) N= 110
< 3 20. 9% <6 15. 5%
3-5 19. 1% 6 - 11 20. 0%
6 -8 10. 9% 12 - 17 0.0
9 -11 12. 7% 18 - 23 5.5%
12 - 14 11. 8% 24 - 29 9. 1%
15 - 17 10. 9% 30 - 35 5.5%
18 - 20 4. 5% 36 - 41 2. 7%
21 - 23 4.5% 42 - 47 1.8%
24 - 26 1.8% 48 - 53 0.0
27 - 29 0.0 54 - 59 0.0
30 - 32 . 9% 60 - 65 0.0
33 - 35 . 9% 66 - 71 0.0
36 - 38 0.0 72 - 77 0.0
39 - 41 0.0 78 - 83 0.0
42 - 44 0.0 84 - 89 0.0
>44 . 9% >89 0.0
m n nunber 1 mn width (cm 2
max nunber 53 max width (cm 44
mean 10 mean 16

node 2 node 17



Appendi x B. 1991 Species List for all Channel |slands National
Park Kel p Forest Mnitoring Stations.

| nt r oducti on

The species list contains presence/ absence and rel ative
abundance data for all species that could be found during the
site visits between June and Cctober. GCenerally at |east one
dive is made by an experienced biologist strictly for species
list observations. The overall effort varies fromstation to
station with the water conditions and avail able tine.

Rel ati ve abundance val ues are subjective, and generally based
on opi nions of several divers view ng the overall site. Sone
speci es assenbl ages are nore difficult to identify than others
and may be |l unped into general categories. Organism were
generally not collected for additional taxonom c work. When
identification is tentative we either do not mark it or place
a question mark on the list. Sone categories, (eg. sponges or
tuni cates) may be nuch nore diverse than it would appear from
the list.

Abundance Rati ngs

X - present, no relative abundance rating given

4 - abundant, organism present in higher than normal
densities

3 - comon, organismfound over nost of site or in high

density patches

2 - present, organismfound in noderate nunbers

1 - rare, few organisns found

O - noticeably absent, an effort was made to | ook for an
organi smthat was not found.

Not es
e - eggs

J or jvs - juvenile

S - shell only

int - intertidal

d - drift

PM or night - seen only on night dive

JX - juveniles present and adults present

J#/# - (e.g. J3/2 - juvenile abundance 3, adult abundance
2)

nests - hypsypop nest turf

dis - diseased



Station nanes are listed in Table 3 of the text.



